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FE [ B ] R SE LR Valsa malimiyabe 53R HAEFTH Glomeralla cingalata 1 P9 3550 B , FH0F
FHMBERIR . [ 7k ] 058 &b X R FE SRR AR 25 AR PR - B v (35 P A4 B, 2= I Bl 6 e
X S SR ART 2 9 R S SR AR AR LS T () AU o D 5 % e s 7 R 0 P A R v R 0 B P T AR . [ 45 R )
Ay ESEI 18 #RINE B R 3 ANE , Foh 2503 BB 1 N AR BT AT SO BUR 3 2 5 W IRF I 90 3R B, X S SR AR 2
75 AT R A L9511 910 B 36 1 1 60% (7 8 ik, EL P BAR U, (e J 0 X S8 SRR T 2 5 1 410 okl R 43 301 Oy 82.75%
84.31% F182.35% , Btk T, XoF S BEIRK S AELG (0 410 1) R0 80. 67% o FEHLETA 1, Jyg 17 Jou T KEEWT 2 Fh
995 DL D 43 2B 0L R B B RN /INTF 39, 55% |, f ik 69. 75% s 4E 121 C Y, Ty, AT, JC T BV i #AER e MR A
M J, JCHRVEMAE 100 °C AL £ T AWM, (450 ] FEPUER 1, J0 Jie Jip Ty YIRS R4 95 B SR
AR B A B AEPUVE A, TR TT X 2 Rl 3 B9 A= 9 B YA I o SR E v 7 B U
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Screening fungal endophytes from apple trees and
their antagonistic characteristics

DENG Zhenshan, ZHANG Weimin, CHEN Miao
(College of Life Sciences, Yan’an University, Yan’an 716000, China)

Abstract ; [ Objective] To screen fungal endophytes against Valsa malimiyabe and Glomeralla cingulata
from apple trees and explore their inhibitory effects. [ Method ] Fungal endophytes were isolated from roots,
stems and rhizosphere soil of healthy apple plants. Their antifungal activities against V. malimiyabe and
G. cingulata were examined using in vitro dual culture assay. Heat-resistant properties of antifungal sub-
stances were tested using the fermentation culture of the isolated fungal endophytes. [ Result] Eighteen en-
dophytic fungus strains belonging to three genera were isolated and half of the 18 strains were from stem.
The dual culture assay showed eight strains had above 60% inhibition rate against V. malimiyabe and
G. cingulata. J,, J,s and J; strains strongly inhibited V. malimiyabe with the inhibition rates of 82. 75% ,
84.31% and 82.35% respectively. The inhibition rate of T, to G. cingulata reached 80. 67% . The culture
filtrates of fungal endophytes J,,Ji4,J;7,J5 ,T; inhibited the conidia germination of both pathogens, and all
of the inhibition rates were not less than 39. 55% and the highest value was 69. 75% . The sterile filtrate of
J,, and T, showed high heat stability at 121 °C, while J, lost bioactivity at 100 °C. [ Conclusion] Fungal
endophytes J,, J,;, Jis, Ji; and T, have strong inhibitory effects against V. malimiyabe and G. cingulaia,

and therefore are potential candidates for biological control of these two pathogens.

Key words:apple tree; Valsa malimiyabe; Glomeralla cingulata; fungal endophyte; antifungal activity;

heat resistance
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SERM Malus pumila Mill. J& 3% 7% F} Rosaceae 3
RJm Malus . SP SR JE 205 2 SR A 7 b — Ry
JEE A T, SRS R ST R Valsa (To RS Sy 5e 4 £
J& Cytospora) ELIRTIREHY o 0 A& A2 DX &0k %
5 I I PRI | i 7 T ) 2R Bl A A A T R e,
3 IR AU B el 5 SR S T I L
JEIA , R 2EE T /NNTE T Glomerella cingulata
TS, A 47 B PR, A BELAS S 2R AR 7 B 32 e
F LSRRI E PO 1 SR T AR R A7
Z e HE AR Gt , U R S SRR T A0 5 S8 R ¢
IER I

TN A= BT AR TEAE ) 2F AR 2 3 4l el
AP A BB AR T S AN 27 32 R AR AR ) — 2
FH . WA AT RE™ 4 515 A R AR R AE
AR, 3 e YA AR 7 ) — Se Bt A= R 2R AK
iff B2 S B, RESZ IR I BT 1 A 1K, e 4 R BUCHAE
T2 Y AR B AR o B AR 2 T v, A
FIAEY N AE FL R ORTT R AR AR 2, SR Al o2 R 24
Pork Sk E RN A s te . E B
efr 285 15 I 5 2 A DAY A B v A 700 S B
SRR RS I S D A O s 98 R B 5 BiF g 3k
AP SR e 0 35 0 P A= 4 TR PG-10-8-11v B BR 7R
il S AIMDIG Y ZR AT BAT B B B RICR s Xk L
S BESET A Ginkgo biloba L. W J FIZE A L FU
SSRGS A AR A
HRZE I HUR Sy B R 522 BRI AR L R AT
21. 64% 1 TEBR 2 I TRORS 3P SRR BRI T AT B0 1Y
SRFEH 5 AR 2 3 3o b fle S SR AR S o 2 L
TR AR 53 B L HH 100 S SRS e T A A A R A
FIRYSEPT R, O H 4 H 32 2O B A% ) L
B L) FH oA A T ] ke 817 9 97 SRR J8 422 1
W BRI SEHRTE o AW 0T S 3t B3 1 B
SERBAS R IR, LA SAR PR 3 b iy N AR B AT T
SIS, JEXS IR Y A BT B AT TR R A
TR TR RN TR 22 A SR I T 2 i It T 1 0 T 0
PELL ST W o7 0 AFSE 1, BTEH 2 BRI M
Rt , SRk — 20 T N A i B L A P AL
SISy BN FBLIE 2S5 LA
1 #RETE
1.1 f4#

2013 AF DASIE 27 T 55 1 XA el Sp R Ao e el 2 o [XC
A FRESR IR FRAER 22 CRAER AR A ZE B AR B TR
JE AR AR AN B ) LS SR A B AR s 3,
Fr AR BRI 8

SR JE SRR T Valsa malimiyabe SRR I JH
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SR Glomeralla cingulata J55 [R5 A 3E %2 K 2 A A Bk
S BE AR ) S % M TR

PDA BiFidt: A8 200 g - L' #4120 ¢ - L'
BilE 20 g - L', s B R Y PDA 15 9% 3 Th4% 2 200
g - L7 SESA R IR IR S A 100 g - L7 A A 20
g+ L7 3K 20 g - L7'530% ABA K533 " 3 AR
PRI A 300 ¢ - L' B 20 g - L7 K1 L,
1.2 Fik
1.2.1 AAAAG S BAmi WA LR
QU FERE TAEG OB RAE RS AR |
25,3 0 B K W v 2R T B A 100 4 5 I 4 A 3R T
5 (1E @ ]9 75% M LB TR 1 min, JEER 7K o
PE3 W w R 0. 1% YA RES R 60 ~90 s,
TCRIZKIRPE S W) , KA UELRR T 2 K55, K
Y RCRTE IR EI D 6 ~ 8 Br (B2 0.3 ~0.5
mm) KRR TANH BRI ATRH )8 T 2k LAY PDA K 5%
F 30% ABA BrgRELAN PDA iR HOSE h, B SR
M3 ~5 Bt ,28 CHHEFERFRS ~6 d, RbrT1ES
M P BAF S J T JC TR /K 32340, 28 °CE IR 3 IR 4R 35 12
h, OB, >R H R PN B, 7 PDA BE 5 0 B iR
17,28 CHEIRIEFR S ~6 do WIS, R 1A 22 R by
PREGE M8 T 22 340 S DL i SE 5 0,
PRHAH L) 11 b HE TR 22 3BT Y PDA B 55
RS R A E AR AR B — TR, R ORAF T G
SE o BRI TE A AL PEAY AR AR B R AR
ZH 2B I X FE A 3 A B0 T EERIOR
1.2.2 FREseg i ARIESCER(15 ], R AP
XFURFE AT o AP SRAR T e 9 R30S AR 2 S It
VAR B I TR A T PDA PR AT T 4k, 28
C R % 2 I A, G B 4 mm AT AL
o3 T Al AR R A A= TR R D B AT AL, SR T I A
XTIRFE: (763545 20 mL PDA {9~ FAR P s AHIE 3 cm &b
HCE HAR A 4 mm [ A K BE BR A0 5B AT N A B
WOF) , BRALHE S 3 K, LA 4 mm g TR DF R
XJ IR, 28 CHEIR IS FRAR R , R0 BRZH A6 20 3 7
4.dJ5, RHAF232E N X R HAE (D)
AEPRLA EAR (D ) , THEAM R

Dyw - D
PHIR (%) = 22 2 100% .
Dxfrﬁﬁ -4

1.2.3 AAARABRAELRBYHERER
M TCWHFRMET R A N A BT 4R 3] PDA
AL, 28 CHEFE S d Ak ISR AR E
AP E] 500 mL PDA /) = f i A IRk Fe kb, 1728
°C 180 r - min '"¥:32 10 d 5,5 000 r - min ' Z.L0 5
min BT, 24T 0.22 pum A9 0L 108 JEE 2125 iy
U8 IR SRS



52 1

XBPR LY, 25 < SRR 2 200 3 N AR R TR A 0 2 S TR 75

P 22 R B B o £ R AL B 1k 2 BRSOk [ 16 ]
WZ2AR 50 C oM N FES iUy RS HE MR 1 g A
224800 9 mL ¢ N 95% Y LB TRAY HE I E 45 °C K
TEARAET 40 3 IREEH, 3 YR AL HUET R 5331 Fy 24 (4 Fi1 2
h, 55 J5 ARVE BR 25050, BT IR R AE R U 25 H o

FEVUIE DN R AR K RE T B A B
KIEW 10 mL, il 90 mL K B ) PDA 532 500 5] )5
A, X IR IS m A K . HEAR 4 mm 94T
FLERAERE IR 5 d (R4 L TR 1 TR 7 0 2 F T LR
OF, PR A PR 22 18 BT R R Bk W R 3 R
SR IE A e BB 22 B B G K BE 0. 1
o - mL ™ BT, B 10 mL AZERIN A 90 mL K
PDA 15 55 IR 27 J5 (8157 M , X B8 4 [R) A i 25 e 14 T
WK SR B PDA K55 5V AR RN 75 125 W)
b BAAEER 3 RER 28 CHEEFES d, RH
A S X B FIAL BRAH EAR TR R
1.2.4 NAABRBRARREA LT H LAY

P I B R D 2 0 Y PDA KR 3R3E I fE R K
Jr4 dJ, Peb ) 30% ABA BEIRIEL BT A, 1
[ T R 5N 9 N3 V1 10 e et 71 2 A B b4
Ja, B TAES L HRE ST LA T I 4 mm F
DF, BRICEITC B S P, In A TS RK, PR 3 i sl 1l
KRB 1 S TT RE 2 M A7 A ok BT 3% 1
Tl T WSS AR SOk [ 18 ] iy Am e, 7EIA% 5% (10 x
10) T By PLEF N A EGA 2] 50 ~90 14,

TETCH AT, RS WM W 76 - B i 300 L
F 1.5 mL f/NE A A R SRR G 8 A B
KA, BN 200 L () PDA YRR 373, IR 75 1R
A1) BN R SRR B T K, 28 CEEKIE 12 h
Je kAR A O, A kR AR T
KA

T AR = (HEMTE/E T RER) x

100% ,

T8 & I R = (BT 2 R - b
T &%) /%) BESRLF 1 R % % 100%
1.2.5 REge#nBzr 1,006, T, K
WLt TR IR AR A 0. 22 wm (8L U8 RS 4 8, 7E T B
ZAFFHC LS mL F K E B P, 24t 20 (CK) 40,
60.80.100 C 7K & IHFT 121 °C 25 i oK 18 Ak 22 30
min'"! B EIBN SR R TAE G T, Uk B i
FEWE A 100 mL fY 2 KR HiRBEFE % 50 CLLIR
) PDA Brgdtrf, e MR 515 78 KA A2
15 mL, REEEFRILEE [ J5 , SR AT LI, 7640 N Y
AR IR e A 4 mm (RS SR RS B DF S
LR SR B R, L 28 °C & B A %t R, A4 Ak
P 3 1k ,28 ClHIRKTFE 48 h, A+ 738 ki &
ST JE 92 5 A R S SR AR IS BRI LA TR
il %
1.3 #HiE4IE

IRIEE R H SPSS 21. 0 B4k it 47 B4l Ge 1 i
i VST

2 #ER5HH

NEERERN S B

I DX A R S SR AR AR L 25 R AR B - 53 B 1
FIEEIA 18 R, I IE A N AR B AT
HUE S BRI NAE B TR 3 N8 AR RS
fllJ& Alternaria sp. . Z£ 555 )& Phoma sp. MIBRFEAL)E
Sphaeropsis sp. o AN[7]HBA LA A9 Bh AR B AE A
225, K 2500 B AR B i 22, 0 O bR, HIROZ
HRER S M AR B 42 4 B o BEAK g o SRR 22
VAR oy 2 00 3 ) PN A LT T AR, o 0 B R
i 50.0% (1),

2.1

x1 AEBUNERTIBER
Tab.1 Isolated fungi from different parts of apple tree

PR B DB BB/
HEA%FJE Alternaria sp. 30 d0 J5 Ji Jie Jir Jis Jie oo 2E3R KRR 50.0
25588 Phoma sp. G3.G13 G5 .Gy Gy HRH 27.8
BR5CIJE Sphaeropsis sp. T,.T, T, \T, ZEEB AR PR -3 22.2

2.2 REEEMERMBEERENERIER
XHEFRERAGAR (K 2) R W, I 8 ARE X AR
RS T R RIS SRR DT B (19 2 AT BRI A o
LR SR 4% o oA S bR e R T
S TR DR AEIA T ) A ST A, 5 A 3 R
R XSS JE A2 Tl sl A SR T 119 A 23 31 A AN [
FRTATIARI T, AN [ 350 T B X 2 SRR T e T T 22 2

KA S RA —E 2 5, il R 1 80% L[y
ATy Jig Jim s XSS 0 1 ) A R A ] 5 23 ) ik
82.75% 84.31% .82.35% . [ J,, Al T, JC 4 il 1 H
B, TR A% R TR S SRR e T 2B K B R A v
T 60% ~T0% 5T, A= BRSSP HIE I el A 30 1
o, 15 80.67% , bk Ty BRI IR IS, oAl 6
R DAL AR R R S SRR BT B I AR R R T 70%
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Tab.2 Inhibiory effects of antagonistic fungi on myecelial
growth of Valsa ceratosperma and Glomeralla cingu-

lata in apple tree

NP La JIroR , FEAWGR AT Y30 2%, S SR AR B 2
PR 22 PR o3 A AN B TSR AR P A L,
229 RS2 FI B A A O B (A o) SR
JEEREFR A RERN S 4 TR U R A4, T (]

L3 T ;Zﬂ%ﬂﬁ/ﬁ — La) FI T, (] 1) 3 53 %8 37 SR FE5 42290 A1 RIS SR AR i
SRR RV ey e 0 5. 0 0 P 0 724 1
1, 82.75 0. 15a 79.27 £0.09ab -
J — 77.78 +0. 15ab ORI RS
Ji6 84.31+0.12a 72.59 £0. 15ab 2.3 ﬁﬁ%i.u\ﬂﬁ&%é_ﬁ?%ﬂi%ﬁmﬁ% o i,
Iy 82.35 £0.09a 71.11 0. 12b A 3 TTOAT, AN ) 5 5T FC 1A R ) I8 R S
T, 67.06 +0. 03be 80.67 +0. 12a B, XS SRR T A2 T 4 k) s e Ry 77 14%
T, 61.65 +0. 12¢ — X 3PS AR J JEL 9 TR 1 00 ) 3R B KR 76. 22 %, HLA TR
T, — 74.07 0. 09ab BRI RAR KT 60% . P 223 B X s It o] 1] 24

D"k TR HER; RIS HEELEA— MR F
HH A TEFAREZE(P>0.05, Duncan’s %),

A LE R PR AN 3, JH rb X Dt A A i
HPE DU 6 A1 Ty SRR N 9% .

B 1

NEREXNERMBELERERERNKERENEER

Fig.1 Inhibitory effects of endophytic fungi on Valsa ceratosperma and Glomeralla cingulata in apple tree

R3 RERAELERI R ZEKOIHEER"

Tab.3 Inhibition rates of sterile fermentation filtrates and extracts from endophytic fungal mycelium on mycelial growth of

pathogen

;. DR 5/ % T ZZ PRSI 3/ %

i PSR I SRR B B PSRRI SR B B
1, 67.71 £0.09a 64.07 £0.12b 5.71 £0.15a 5.11+£0.12a
I — 65.56 +0.10b — 5.11 £0.12a
Jis 77.14 £0.15a 8.57 £0.12a
Ji 64.86 +0.12a 4.86 +0.18a
T, 76.22 +0.09a 8.22 +0.09a

D) =" KR EAHAE R, & @ R Al FI 5 K86 LA —MRR F 8 4, R £ 5% R 2% (P >0.05,Duncan’ s #)

2.4 REERNEEERFHZBMHER

PR A T A TR RO S SR RS 2 o RS2 SR 5 I
Joa o HE AT B A IR, ELAS TR B AR A A 1
XA BRI HI A R 22 5. 3R 4
FTLAE Y, BR Ty R0 T, S, B0 A BRI RS S5 SR 42
T TR AL 7 i BRI A R A KT 45 %, F xS R
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B R TR 3 A At 1 A 0 o A T B B4 T, 4110 1
R 69.T5% ;155 Ty A, A B SRR 5L B
OM R A AW AR /N T 39. 55% , Ho fE i
SRR T, 2R 69. 43% (H N 25 BT 4 & T
X2 A S B 9T B A R N T 70% , 3 B el
REE AP TG PR B AN AL
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Tab.4 Inhibitory effect of zymotic fluid of antagonistic fungi on conidial germination of Valsa ceratosperma and Glomeralla

cingulata in apple tree

—. SEILA TSR T SEIRAR SR JEL B
" R % %/ % W55 % %
1, 36.42 +£2.52ab 63.36 £2.03d 53.11 £5.03bc 46.80 +5.03ab
Ju — — 54.92 +5.49bc 45.08 +5.49ab
Ji6 30.46 £1.53a 69.75 +£1.20e 41.26 +4.33d 57.17 £4.33cd
Ji 39.74 +3.21bc 60.48 +3.71cd 52.07 £4.06de 50.95 +£2.31be
Jou 43.71 £2.52¢cd 56.07 £2.85hc 63.99 +4.41f 39.55 +4.41a
T, 49.67 +3.06de 50.55 +£2.85ab 31.61 £8.14a 69.43 +6.94e
T, 52.98 +4. 16e 47.24 +4.48a — —
T, — — 39.64 +8.091g 60.27 £6.94d

D“—" R FEAWNER ;B KESE LEA MBI FHE, AT EZFREE(P>0.05,Duncan’s %),

2.5 RERHABEEMN
M2 5 a1, ), & EEROVE FE A0 TRV AR Bl IR
FrEn AR A, H 60 ~ 121°C 5% AR L 22 5 B2 7F

F8 BRI V% LA AT T Xk MR 2 oA Bt T e A A Y 3
ZE 5%, UL WA ) 9 Jo 0 TR AT B R e e T
WAL B2 9 T v 410 TR SR AN T 4R vy, B 0 B L 2

yﬁlﬁ?ﬁﬁ 100 CHE, JHI3RJ 0, 2B i oy i nr 2SR, ) 121 °C WHMH 30 17. 2% , B
BE PR B IR LB WD e . B 121°C A0, 0 o AT B ORI A2 i/ o
x5 ERWEBEREENER ], ABIEENAEEG
Tab.5 Heat stability of zymotic fluid of antagonistic fungi J,, J,, and J,, against Valsa ceratosperma
Bl A2/ om RT3/ %
0/ C
J Jis Ji7 J Jis Ji

28 (CK) 1.16 £0.09a 1.32 +0.04a 1.45 +0.12a 100.0 100.0 100.0
40 1.58 +0. 12ab 1.38 +0.04a 1.52 +0. 14a 63.8 4.3 4.6
60 1.77 £0.06bc 1.33 £0.09a 1.62 £0.03a 47.5 0.8 10.5
80 2.22 +0.26cd 1.93 £0. 17ab 1.65 +£0.10a 8.6 31.6 12.1
100 2.45 +0.13d 1.73 £0. 16ab 1.68 £0.09a 0 23.7 13.7
121 2.92 +0. 16e 2.05 +0.37b 1.70 £0. 13a 0 35.6 17.2

1) B3 4% )6 LEA — AR F84 AR £F4 R 2F(P>0.05,Duncan’s %) .

FH % 6 T, S EAR L, kR 1, & BERAE Y
i VL AT LA O I R A T v T B, HLR K AR
k%) 8.10 em, 5%} H \,Matt,ﬁﬁﬂﬂ%uzﬁﬁﬂr“%m
T FEAR , EL7E 100 °C 11121 CHE, 42K 0, 3 AT

x6 FERMRERER

Je T R BRI R 2 A A4 TR B P 0 D DAL e e 1 P
A PR TR T T, R0 T, R ORI B AR
45T IO Tﬁ‘é%kﬁ%f&ﬂﬂ AARERYIR, B
HAT I AR E

MEARJ,,J, T, KEERNAERE "

Tab.6 Heat stability of zymotic fluid of antagonistic fungi J,, J,, and T, against Glomeralla cingulata

B 7 ELAE/em X i 5/ %
O/ C
J2 J11 Tl JZ Jll T1

28(CK) 3.00 0. 15a 1.08 +0. 10a 0.78 £0.06a 100.0 100.0 100. 0
40 3.76 £0.02b 1.20 0. 10a 0.95 £0.05ab 74.7 88.9 88.9
60 3.90 £0.06b 1.18 £0.09a 0.87 £0.06a 70.0 91.7 88.5
80 5.47+0.21c 1.18 +0.06a 0.90 £0.03a 17.7 91.7 84.7
100 7.68 +0.10d 1.20 +0.06a 0.93 £0.04ab 0 88.9 80.8
121 8.10 £0.21d 1.30 +0.12a 1.08 +0.07b 0 79.6 83.1

1) B3\ 4% )6 LEA — AR F84 AR £H5 R EF(P>0.05,Duncan’s %) .

3 HR54
ARSI S 5 P B f A b AR 251

LSRR AR P - M r i i B AT 00 1 S SRR I
o T AT SR DRIELI R 1Y 18 BRI AE RS ST, O
BT 3 ANJE A AR f s 9 A H R s Ak
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78 ® oMok L K
AN ES BRI 50. 0% | B 5 iR A TS 4
TR, B 0 IS 7 B A TR e gy L4
TR SR RS 1 13 A0 A 2 20,
R T 2 LT A R, A bR
73.27% . BRASHUR AR FE BT 1 P 2R
AR EEC AR, XSRS R R, ()
SYESTIN 8 HR P BUR R A S bR S
R RIS SO (O I T 3 67, 00% | JL T, 7]
5 R 955 AT B 2 ) 80. 67% . & U W
AR 2 BSR4 60% RO HE L
1 T, i oo BTV S LRI R 5 00 1
A9k 82.75% 84.31% 82.35% (9]
FETAA ™ BT T 4 b B B S S R
BT A 1, I DR AL T 45 B0 M 28 70 19 25 T 46
TR A NS 5B T bk ATO706,  [10]

T % PRI 72 EC X S SRR T A2 T g 41 ) 8 R Ak B T
100% , H 8] 5k 4 AT9706 il 1) (4 Bii 6 2R 35 5 T
95% . Xin Z'" N EH % Populus tomentosa I 7355
B 1 AR AR J A2 TR A B AP HS BOVE 0 N A 1R
HiEFE5T Chaetomium spirale TAR ND35 | i3 B2 Fh ik 16
FHT, F ND35 Ab 3% 57 SRR J e 1) & A 2R B I 1
FEHIHAD T s b B SRS . DA B AR B % —
Tl i L TR O 28 A5 B N 2R T, O H 2 80 HoA R s
VIR B . RIS B ST ] WU B 5E  ND3S
Sy IR MIANEE B — 1,3 — ] SRMHBE T - SRR SR T
SRR Valsa sordida DL K SF-FAR 26 T BY T
22 RN (B A I R A RIAE . Al ge
T XF R e b S 114 i R S SR AR AN ) 57 E A 7 07 1B JS AR
1) [r] 40 o S SRS FE A9 TR R SR SR AR e I T ) A
BUNAEER I BARIVE RO B 20 L ek
FRAR B A T A A U R T ) T R, 4
RFIFEPIEIR ), J Iy Jou BT, RO 2 Bl i
P A AR W R AW AN T 39. 55% , e v] ik
69.75% ,J,, Al T, JCRR ISR ARG E PR LF , W I e
PRIV -t AT BB A 7R SR A 41 TR A 1 sl At K 4y
YT, BN B rAe e M, BE T TS R G0 S e, 1M ),
M TCRVEIAE 100 “C I 25 1 AE PTG, Al GBI
AP AR T AR Wi P s A R 43 o ) R
FROE TR 25 o (HR A WD S 3 X410 TR ) ot 170 4 BRI 4
S 0T PR S A ] BB ORI A i T itk — 20
W5

S % 3Lk
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