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B OE: (%] BEFHRBRAFH 5 R KHF (Ralstonia solanacearum, & #RH4H )5 44 L4E 5%
F, SMEAFFRTHRAGTE. [B 9] R ERE 2 A B BRI E 18 H (Beauveria bassiana)
HZX]J #= A & 3 # (Cordyceps javanica) Bd01 x 45 & #4947 #1175 A B 55 2. [ i TR T ARt i
WREY BOE R A KWK EN T 2 KA AMAIL L BERA FH @A A RKGITHER; BLT R ZHK
AR EARIE M Z H Ak HZXT 5 Bd01 1x10%78F/mL &5 @t MEFRAmegmexE. [£1] F
FAT R IR R HL, Bk HZXT &5 BdO1 & B8& A2 10 d BT F A& 5 69474 F A A 51.28%F= 47.59%.
Bk HZXJ 5 Bd01 49 R E A B L& R H4 8 10 d B89 P74 53 4 62.54%F= 35.49%. A&
FEAGH S REH ODgpo 409 Kh KA KA A HZX] 5 BdOl 9 LA LB LF R FAE Y
HAIrRIAER . SRR LERRN, H4 HZXT 5 BdO1 1x10°76F/mL ¥ 2L E 15d 0 mEH
ARG R A A 43.33%F7 19.99%, 52%RIRFLELAR T A F) 800 4ER AT RA 39.99%; HE
HZXJ 5 Bd01 432 /5 30 d *H 83 F 4 5 09 By 3K 53 A 43.75%F2 21.87%, 52%R Ik FRELAR T b
W7 800 43R G5 A h 46.90%, KEiXI4ER AW, Bk HZXI 5 BdO1 1x10°7aF/mL &F &L
5 15 d 2B F 46 9w 89 B 20 3 A 80.00%F 35.00%, 52% RSk FRELAR T M4y F) 800 12 49 5
A 40.00%; HHk HZXJ 5 BdO1 432 )5 30 d &3 F 45 9% 69 5 5 B A 52.63%A 63.16%, 52%
RS FRBRAR T M F) 800 12 R A 5 A H 53.98%. [448 ] B4k HZX) #= BdO1 s HFA: B A L F 4
BIRR ., A BHREA K TR T VAE Ak HZXT A= BdO1 A4E AR E FAE R A @ 7 .
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Control effect of tobacco bacterial wilt by Beauveria bassiana
and Cordycepsjavanica

SHI Chunlan', WU Guoxing', ZHAO Changfei', YANG Yantong', WAN Lina',
TIAN Yongming', LIU Zhengling®, XIE Yonghui’, ZHAN Youguo’, GU Xiaofei

1 College of Plant Protection, Yunnan Agricultural University, Kunming 650201, Yunnan, China
2 Kunming Tobacco Company of Yunnan Province, Kunming 650051, Yunnan, China

Abstract: [Background] Tobacco bacterial wilt is a soil-borne disease caused by Ralstonia
solanacearum, causing huge losses to tobacco production. [Objective] To investigate the
inhibitory effect and control efficiency of two biocontrol strains of Beauveria bassiana HZXJ
and Cordyceps javanica Bd01 on R. solanacearum. [Methods] The inhibitory effects of the two
biocontrol strains and their fermentation broths on the growth of R. solanacearum were
measured by plate confrontation test, agar diffusion method, and growth curve method. The
effect of strain HZXJ and Bd01 1x10° conidia/mL suspension on tobacco bacterial wilt was
determined by indoor pot experiment and field experiment. [Results] The plate confrontation
test showed that the inhibition rates of strain HZXJ and strain BdO1 on the fermentation broth at
10 days were 51.28% and 47.59%, respectively. The inhibition rates of the pasteurized
fermentation broths of B. bassiana HZXJ and C. javanica Bd01 on R. solanacearum cultured at
10 days were 62.54% and 35.49%, respectively. The growth curves drawn by biocontrol bacteria
and R. solanacearum ODy also showed that the aseptic fermentation supernatants of HZXJ and
BdO1 both had inhibitory effects on R. solanacearum. The results the control efficiency of strain
HZXJ and strain Bd01 on tobacco bacterial wilt after treatment with 1x10° conidia/mL
suspension for 15 days was 43.33% and 19.99%, respectively, and the control efficiency of 52%
copper chloride sulfate soluble powder 800 times solution was 39.99%. The control effect of
HZX]J and BdO1 on tobacco bacterial wilt at 30 days was 43.75% and 21.87% respectively, and
the control effect of 52% copper chloride sulfate soluble powder 800 times solution was
46.90%. The results of field test showed that the control efficiency of strain HZXJ and BdO1
1x10® conidia/mL suspension for 15 days was 80.00% and 35.00%, respectively, and the control
efficiency of 52% copper chloride sulfate soluble powder 800 times solution was 40.00%. The
control effect of strain HZXJ and BdO1 on tobacco bacterial wilt at 30 days was 52.63% and
63.16%, respectively, and the control effect of 52% copper chloride sulfate soluble powder
800 times solution was 53.98%. [Conclusion] B. bassiana HZXJ and C. javanica Bd01 showed
significant inhibitory effects on R. solanacearum. Both strains had the potential of serving the
biocontrol of tobacco bacterial wilt.

Keywords: tobacco bacterial wilt; Ralstonia solanacearum; Beauveria bassiana; Cordyceps
javanica; biocontrol effect
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R TR ) R E Z —, HAhiE
HARAL S AR 173 DLE, xR E
DX B 22 % A 4 st T A AR R VR T I
Ml e — M TARAEE HOR F, 2R R AR R
FRIE R Pl ZEE, FETHREEE . W
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— H A R AT 3 AR AE T, XML L R
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NI R . S A R A R R ™
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Joa 15 Jirt T 4 A BRI A T B (Burkhol deriaceae)
H +h & &8 (Ralstonia) 3 A 97 /K X & (Ralstonia
solanacearum) 1, A= 7= b4 FBERE 25 . BE IR |
Tl R R P IAMEEH A I, 3 SO T k2 B
6, AT I R 2 HURIR AL H R 2 A e
IR BB A5 11 452 YUk 24 B 2 2% 5] 4b 3 - 3 R By s
TR BT Rl O BRAAT, A Bl A B T A Y
2550 AR, KA bR 2 b 7 A 2
SyigitE . YA Hlge R K a4
B HA Jois gy . TP R JR BUFE A, Fr Dl
A 1 v A5 7 3 AR e A Y AR P24

HARAPAEGWMEE L, HEifEd ™ b
BT 2 B EBRANE . B AR R, Hop
Xof MR B At B A 7 A Y = A A 2 4
FFE(Bacillus subtilis) . MR L F(AMF) | 555
Pl (Streptomyces) . {5 5L 7 (Pseudomonas) %",
ik T A ODR = N AR IR AR T NGRS
I B2 A8 BRI TR (Pseudomonas fluorescens) #il
A HUIE A Bl o] 5 B A A s B SN L
A ok B AR B M Y AR UE B 3 R A
(Bacillus amyloliquefaciens) Y4 Btk & I i HE AR
Ab 3L AT = K B RN 2 8 X T A B, IR
TR B TR A3 IR A2 TR, B I R T S TR R A
MU TR FH A AT 48 = AR X 55 Ao 9 be ik, AR

YR A , TR — R I RSP, ok
VR R b 2 S T L A 80%Y.
It 5 252 0130 KA AR o - 98 e 0 0 4 2 4 31—
SNEEW, MERBERTLILAS 163 mm;
i e e 2 U4 AR R T L 07 ke 8 BRC B
FEP . MO Sk aE R R M R BE A B, X
T TA P24 T B B4R 43 ) AT 3K 54.66.43.20
F120.34 mm.  H A 0055 R BTG #Y
FEARRER, HMNAFF5 20 E RN,
AR, XS AV SE R B, SRR AR
MR ELE Glomus intraradices 1 Glomus mosseae
REAE EMAR A 2RI ,  RRARR MR 75 R A 38 AT
Joa T PR A5, TR ST e i o A A P Tl e
R AV P97 B % b DA e KPR o i e e )
M E AR B - HERAT 2 Pk L 1 B A B T A AR
7 (Trichoderma asperellum)FIFEHA T 25 (Penicillium
pinophilum), X HFEA 1A 6 IR g0 & B0, 411
PP LA 3 50 AT LGS #) 11.28 mm AT 10.54 mm.
N /MR 1118 1 (Beauveria bassiana)!'*"#1TC
if: th %55 (Cordyceps javanica) " il [ 14 1 E E
BAHICHIE , FHAEAEYA 3 BI6 5 THAAA AH ST
FEPBE AT B IR S M B A ST S HGE

A G R B 16 R B A TR )
IAEFSE, RO STR E B R L T R TR
X R B AR B BITIA ROR o @k P AR IR 2R
At 85 LA A ik D0 2B 5 T8 X6 75 4 T )
PTG, I ARk e . O e A A=
B OO B R BB IA RO, DU R AR I B
TN

1A

1.1 #m
Joa B TR R 57 R IR TR DR A T 2 i ARl R
A B B ER AL B T HZXT 705 B R L0
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SH, T B BAO 1408 R IeE K 7 5%
KA, BIRAETF RO R2F R 2E R
1.2 EFHE

BRI FE A (nutrient agar, NA)5 2,3,5-
= % 5L A Ak U A M (2,3,5-triphenyltetrazolium
chloride, TTC)#% 3% %k (TTC-containing nutrient
agar)Z % SCHR[2STHC ] ;  Eh4% S5 A A B B 1 77
J&(potato dextrose agar, PDA) (g/L): 54454 200.0,
%M 20.0, B8 15.0, 121 °CKHE 30 min,
1.3 EERFIFNEE

AN, FRE. R, BEERB A
RN MT el R, AR A YR A R
ANHl, BETAER, AL HRSTHEARGRS
Al KB, dEat i AOE I BRI AR A R
ONEly AR FRAS, bR O ST
FRAF .
1.4 Hmiilie

22 R PO 9k %o S8 AR B
il T A T ORI . FHIC K UE AN T
W, FBaHl R 1x10° CFU/ML H i &
W, FEEERK 2 5-6 B BB ITCE T AR 71804
HATE AR, SR 5T 3225 0E S R A% 10 mL.
AN S BT 28 °C IR BE 95% il = Hh 35 57 I
BRI
1.5 IRBE¥ BUE

22 i S ik I LA gl o B AR
BT DR TR AR TR A S Y% BE Rl R B P B NA KEFR O
R SR . 6 mm TCETTILES LI 51
BN 100 pL BRAGEEEE HZXT FTCHE R
BdO1 &, 28 °CHEFF 3 d I 1 BT Bl /N o
FAAN IR S 3 ANER, TR,
1.6 FARXTUFALG

S AU W Itk sh . K
KiTd . BRALER HZXT FTOHE: 205 Bdo1
3N HEFI T PDA H557 3, 28 °CHE 3R 4 do 431l

P H A= 7 TR TR 22 FHF R B 75 48RP T PDB HE 5%
., T 28°C. 180 r/min 3535 24 h 153 F 7 .
A HL100 pL A1 #2A0 T PDA 3557 3 |-, 28 °C
B3 5 d FHER 6 mm TILAS RS HUE, %
T A DT PDA iR 5P Al e, A= B T
M ESEME LA R 40 mm B0 E . DA
FE T A= By T PR RS TR B P AR S R R
28 °CHiFE 10 d, /s IEFE 2. 4. 6. 8 F
10 d B A9 A T AT R BLAR

A T AR A - (%) =k} FR T VK B4R —Ab 3 (1)

B 75 LA )/6) BR B 75 EL 2% 100 (1)
1.7 &EKNE A LF&RXHEREE ]
Hl R

S E P It s, K 1.6
il 28 P FP W 4% 3% LA it 73 RN 2 100 mL
PDB #5551, 28 °C. 180 r/min 537 72 h 153
A B TR R TR . W 6 000 r/min 50> 15 min,
Wtk B, 20905 PDB B3R RELL 1:1 AYARFR
FIRA 5T, FFIA 20 g/L BIEHY, il PDA
55 A b ok W AR A B R I IR K
W AR 6 mm HTFLER KB A I DE,
A3 B SRR R HZXT L JTOH: R
BdO1 & B FiEW MR &g g, LI
KA BB PDA 5323 X i, F 28 °C
BiFE, ArAIEREFE 20 40 6. 8 A1 10 d BFY
T b DA TR VR LA o
1.8 AR AEAE LB RNEEREK
HD I3 SR B i A 15 7R X 0

Z: B0 1.7 il 25 BR A B TR HZXT A TCO: B B
W BAO1 Y K TR o o il 5 47 4 £ 1977 T A e v
0.22 pm JCRIEAEHEA TR U8, K UB W S NA Wik
Bigpdkde 101 MERBULI SRS, W& AL
7 TR & TR VR ) NA WA IR 0 S IR 1.6 il 4%
HHE R . B 6 mL 4RI A
100 mL 94 BT B NA TR A A IR 3L, 28 °C.
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180 r/min 537 60 h, LAK & PDB 537 340 8 4=
B TR JC A A T EIEWPE AT IR . A 6 h e
ODsoo, 38 33 M ODgoo XA 7 & B H 1) 7 Al
W T, eI AR IR
1.9 Z#HiXIW

S NP I ek sh . 5
i 44 Ab B, 235 R TR AR HZXT 1x10° 46 F/mL
BIFMEE N T1), HFk Bdo1 1x10° fF/mL &
TR (T2) | 52 %58 PR G IR i v V5 14 F 751 800 5
(T3)FTEHK(CK)o RAIBEVLIXHHES, F44b
T o BRIk, A0 3 REKR L M2 ET MR
PEA TR AR TR AL TR, A PR IR RIS o R VAR
W, EHMERRR 200 mL WEH 1x10% #1F/mL
(R IR A T AL T, DL 52% 5 FR B B 4 AT 1 43
I 800 1538 A1 G B 7K Kb AR X R 30 S Ak B
J5i 15 d 130 d &I B0, TR 48 B B R

T 1% 3 AR E(LARR S B ) -

09 : DHRTCH;

1 9% Z5EBEAWMEERE, Somm 172 LUt
RLESE

3G EHAE RALKEE, (EABEZER 12,
BRI 172 2 2/3 M EE

59 ETPBALREILZER 12, HAF]
IRZETIHS, sl 2/3 DL B 2

7 P ZEFMAAKPEREZETGE, SRk
AR 25

A B

|
'J e,
1 HmEMILEER

Figure 1
tobacco plants.

9 % FHtRIEAHKIIL
o 1 418 B=2 (R R O AR AR/ R 2 B

FREO< R m AR FAE) > 100 2
B1j 15 B0 (Yo )=(F RE S 1 $8 Ak B9 175 45 20/
X BEI 1 48 £0< 100 3)

1.10 HiEiie

22 B HEVER I ek sl . K56
g 4 4 HE, AEFRFE] 1.9, 3L 12 NI,
ANX L A 20 m* (2 18 ¥RMFR), F4/)
X FEHLEPEA AR FRYER 10 FRUEAREE AR ICIE
FAEFR, INXBEPLICHHES], DU R BCE R T,
BAEE 3 REKR . SRR, Bkia i
200 mL ¥ 4 1x10° #1F/mL A TR, LA 52%
SR B ER AR AT VM7 800 A5V AN G T ZK Ak B A
X HR L E AL PRI 15 d F 30 d R TR . T
BORTE R R B R . BT /NI I i R
INIX
1.11  #HiE4E

RIS s K SPSS 20.0 F1 Microsoft Excel
2016 FE4743H7, R GraphPad Prism 8.0 £ [P,

2 BRS04

21 HmEMRAmEER

WIE 1 TR, XA AR 1T 75 Al e v AR
ALPRJE B RE PR 0, T A R A T TR A B A A AR
MR A, R KW -

D
e

A-C: AbFJS B RIEHIRE. D A P A4 FEHA bk
Pathogenicity test results. A—C: The diseased tobacco plants after treatment. D: Untreated healthy

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



MEZ % | KkBmAEEMIEREREIEE SRR AR 2979

22 BV EUAKIEESR
M 2 T2, bk HZXT & B AL B3
AR BB R, O 16.92 mm, # Ak BdOI
4 13.92 mm,
2.3 HEFEXE R F R IFER
AP X 0 25 (R DB, R R R
HZXJ Fl BdO1 J5 TRV HA2 5 CK Ws B2 2
M R B RR HZXT A BAO1 X 75 A 1 A 90
RIS BE 3G TR . PR HZXT XS R
I 2 d 9 12.74%THE 2 10 d 19 51.28%,

2 HEEXERNEHEERIEIER

Bk BAO1 B3R M 2 d A 11.89%42 E & 10d
1 47.59%,
24 HHEANEAELEGESEHEAG
EF

HE 3 MK 2 ATEH, HMEESAEBH
KR PG w58 LA K CK 218,
Ul B TR & I 39 V00T T R AT P 2B A i
. kR HZXT 7655 8 J %o 5 A 400 il 412 FF
e, N 64.52%, HPE BdO1 7E55 4 KEFHIH
T, N 56.25%.

A: FRMAMEE HZX). B: JEd 55 Bdo1. C: X i

Figure 2 Inhibitory effect of antagonistic fungal fermentation broth on Ralstonia solanacearum. A: Beauveria
bassiana HZXJ. B: Cordyceps javanica Bd01. C: Control.

R 1 RE)E B ER S A =

Table 1 Inhibition rate of different biocontrol bacteria on Ralstonia solanacearum

e ingls]| CK HZX]J Bdo1

Culture time  parane 1 2 HEE % e HE T %

olony 1ameter olony 1ameter nhibition rate olony 1ameter nhibition rate

(d) Colony di Colony di Inhibiti Colony di Inhibiti
(mm) (mm) (%) (mm) (%)

2 8.13+0.15a 7.10+0.38b 12.744+0.23 7.17+0.50b 11.89+0.23

4 14.87+1.10a 10.83+1.06¢ 27.17£1.29 12.85+1.44b 13.58+0.04

6 16.03+1.71a 10.92+1.14c¢ 31.88+1.06 13.17£1.12b 17.84+1.42

8 19.13+1.39a 11.03+£1.31c¢ 42.34+1.24 14.53+0.72b 24.05+0.14

10 25.70+1.01a 12.52+0.94b 51.28+0.34 13.47+0.28b 47.59+0.11

ARNEFRFRZESRE. T

Different lowercase letters indicate significant difference. The same below.
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B3 AREREKREXE EEREHEIHE

A: BRIEAER HZXT. B: JAM: 45 Bd01. C: XfHR

Figure 3 Inhibition of Ralstonia solanacearum by different bactericidal fermentation supernatant of antagonistic
fungi. A: Beauveria bassiana HZXJ. B: Cordyceps javanica Bd0O1. C: Control.

%2 TREHERELELHENEHEOHE

Table 2 Inhibition rate of Ralstonia solanacearum in different bactericidal fermentation supernatant
FigemtE CK HZX]J Bdo1
Culture  JHKHE V& EAR SRS Wk HAE eI
time (d) Colony diameter (mm)  Colony diameter (mm) Inhibition rate (%) Colony diameter (mm) Inhibition rate (%)
2 21.92+0.69a 12.59+0.80b 38.92+0.36 13.39+0.56b 42.65+0.56
4 34.12+1.08a 14.45+0.18b 57.45+0.17 14.83+0.48b 56.25+0.32
6 40.84%1.15a 15.24+0.41b 62.22+1.96 17.51+1.02b 50.31+0.86
8 46.92+1.29a 16.53+0.58¢ 64.52+1.24 23.83£1.19b 48.73+0.77
10 45.26+1.05a 16.91+£0.82¢ 62.54+1.16 28.80+1.53b 35.49+0.76
25 EBEEELR OERNERENN 200 Rl
HIRR i
. o i - CK
i 4 T, BRIEEE HZXT LB 1 *
TR AR KL CK 32 2 W R A . ik Bdo1 4b 8,
. . Q 1.0
P ) R T RAE 54 h AT 60 h B8 ODgoo 23511 N S
113 fil 0.86, H5ZXRIA CK FH A ODeoo ozl
9 1.30 #1113, A7 R BAO1 Ab PR F A,
A1) ODgoo # CK W S FEAIR . 255 B 2 R TR XS 0.0LL 1 [N S R Y N R

A B AR
2.6 EAZHATR

M#E 3 AfFH, WHK HZXI fl BdOl
1x10° il F/mL B 77 AL PR A7 15 d BRI
R B R A CRAIG, 15 d X
A I F- S48 85050 3R 43.33%F1 19.99%, 7E

54 60

I
6 12 18

24 30 36 42 48
Time (h)

4 EEIEAEEERNERHEEKTRHN
Al

Figure 4 The effect of supernatant of biocontrol
bacteria active aseptic fermentation on the quantity
change of Ralstonia solanacearum.
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30 d B, R R A A S8 8
43.75%F1 21.87% 52 %58 Ik A i il v 5 P49 5
800 75 1% 4K B i A2 B R T 39.99%
Tt % 46.90%.
2.7 HEFRGEYR

<4 AT 40, Fikk HZXT F1BdO1 1x10° £ 7+/mL
B VR AL PR /N XA 15 d IR S A B 1
SR CK K, H 15 d WML E e B3k
SR 80.00%A1 35.00%, 7E 30 d B, —EXTIH
B AR BB R 52.63% 1 63.16%
52% S IRBLIR A Al A 7 800 A IBON HH B 75 Ak
TR Bt fr 40.00% 12 53.98%.

3 WREER

FURTH T E PG A R A R B
TR REREEEL, R AU A R
NE MY NAERE, 2o —MiE Y

HCE RGP A ST BRSSP e i g
HORE Bk A R R LT REESEE N Bbehitl FEE
ARELEFRIRIF AR DL, &3 28 pmol/L
i) Bbchitd X JH R R AR B . ISR RBER A . R
Hil 2 LA B A A7 o B TR 1) 6 1 % A0 A B AR
F o Anju S 53 R S Bt FFTBR A6 1 488 1 44
T TR ORI R U T LA 5h 4 SR
A, BEAR I A 9 A 2 AR ol Lk
W T BRI A B IR RO A . PV
I o R G Ry LR A T AR B, 3 L R L
UNAERE N R e R A2/ N e g
PRI A B 5 AR LA P A 3 i A i
B CK BB/, 156 BH JTCE BB R A] L o)
A LR EE . AL, A SCAF ST R B BRI A
R ] Sy AR, NEET A,
Bl e k35 EAP AR, B2 S A R A Y
bR,

3 Ebk HZXJ 71 Bd01 SHE S S = AR EIA 145 R
Table 3 Results of laboratory control experiments of strains HZXJ and Bd01 against tobacco bacterial wilt

Ab 3R VOAGEE - H B
Treatment Disease index Average control efficacy (%)

15d 30d 15d 30d
T1 6.30+0.74c¢ 6.67+0.19¢ 43.33+£0.21a 43.75+0.1b
T2 8.89+0.39b 9.26+0.47b 19.99+0.03¢c 21.87+0.43¢
T3 6.67+£0.39¢ 6.30+0.04c 39.99+0.01b 46.90+0.31a
CK 11.11+0.23a 11.85+0.39a — —

T1: FR P HZXT 1x10°f87/mL 27 ALEE; T2: FF#K BAO1 1x10° il F-/mL B IFHALH; T3: F S2% 5 R G BR 4
AR 800 AL FE; CK: FATCHIKALI; — TCEdE. TH

T1: Treated with 1x10%conidia/mL suspension of strain HZXJ; T2: Treated with 1x10®conidia/mL suspension of strain Bd01; T3:
Treated with 52% copper chloride sulfate soluble powder 800 times; CK: Treated with sterile water; —: No data. The same below.

* 4 EHK HZXJ §1 Bdo1 BE SR AHBERILEER
Table 4 Results of field control experiments of strains HZXJ and Bd01 against tobacco bacterial wilt

Ah 7R VCALEEE S 2B
Treatment Disease index Average control efficacy (%)

15d 30d 15d 30d
T1 1.48+0.2¢ 3.33+0.33b 80.00+0.82a 52.63+0.21c
T2 4.81+0.71b 2.594+0.54c¢ 35.00+0.21c¢ 63.16+£0.37a
T3 4.44+0.29b 3.24+0.15b 40.00+0.78b 53.98+0.42b
CK 7.41£0.08a 7.04+0.15a — —
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AT R F ARG IRE | Al 8 DL SR K
i 2 % AL B A T IR . e B X A
Fb, AR T KR A A MR IR B
ATeAK R W O AR IS WS A
RRIR G 8 3T 2 Al AR R i ZemT R Bt
BRAG AR HZXT JoW A B S Al IR A 3
7% 0-60 h Ir45 1% ODgoo ¥I/NFXFHRAL, XI5
R TR HIAE AT o AHEIRIE R, Bk 118
R A ) AR TR 2R 0 R o =2 [P PR T . 2Rk
FRUR . BP0 . AR . 2%
PAEREA . KR A R S — Se 55 o A B S 410 il £
RO gbah, BRA R A AR
B i 254k S W) oxirapentyn A Fl1 D X} ] %) 5
R B R B ZE AT R S5 2 PR R
Bk HZ X FE AR BAO1 X 35 A B 09 4= K 2 B A
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