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Allelopathy of the root exudates from different resistant eggplants to verticillium

wilt ( Verticillium dahliae Kleb. )

ZHOU Baoli * , CHEN Zhixia, DU Liang, XIE Yuhong, YE Xueling
College of Horticulture, Shenyang Agricultural University, Shenyang 110161, China

Abstract: Verticillium Wilt is one of the most destructive deceases of eggplant in China. Up to now, the allelochemicals
from eggplant root exudates have been found in relation to the outbreak of Verticillium Wilt. However, the relationship
between root exudates from different eggplant cultivars and their resistance to Verticillium Wilt has not been determined.
Four eggplant cultivars were inoculated with Verticillium Wilt ( Verticillium dahliae Kleb. ) to assess their resistance to
Verticillium Wilt in the present study. The results showed that Solanum tor and S. sis were resistant, “Liyuanziqie” was
tolerant, and “Xi'anlvqgie” susceptible. The variation of main microorganism and Veriicillium dahliae in rhizospheric soil
the allelopathy of root exudates to mycelium growth of Verticillium dahliae and the chemical substances of root exudates from
eggplant cultivars with different resistance to Verticillium Wilt were investigated in this experiment. The experiment results
exhibited that the root exudates of resistant and susceptible types inhibited the mycelium growth of Versicillium dahliae,
while the susceptible one promoted the mycelium growth, during the whole incubation period. But the influence was waned
gradually with time elapsing. The number of Verticillium dahliae sclerotia in the soils of all cultivars was increased with
eggplant growth. The resistant types showed significantly lower population of Verticillium dahliae at each growth stage
compared to the susceptible one. These conclusions were consistent with the disease incidence and the disease index of
Verticillium wilt in the field. The root exudates of resistant types could not only affect the growth and development of
Verticillium dahliae, but also influence Verticillium dahliae indirectly through regulating soil microbial community
composition. With the reduction of bacterium, the population of total microorganisms (including bacterium, actinomyces
and fungi) in rhizophere decreased, especially “Xi’ anlvqie”. Comparing with the eggplants without inoculation, the

population of actinomyces in rhizosphere of “Xi'anlvqie” phased down, the number of actinomyces decreased by 29.70%
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in 14 days after inoculation. But the population of actinomyces of resistant and tolerant types increased, the increasing rate
showed as S. tor>S. sis>Z. The population of fungi increased in all cultivars during the whole period. As a result, the
ratios of B to F and A to F increased gradually until 14 days after inoculation, then decreased, and appeared as S. tor>S.
sis>“ Liyuanziqie” > “Xi’anlvqie”. The microorganisms, especially those in the rhizopheric soils, affected the production
and transformation of root exduates, and were fed by the root exduates or some component parts. The root exudates of
different resistant eggplant cultivars mainly contained Hydrocarbon, Ketone, Ester, Phenol, Phenolic acid, Aldehyde,
Alcohol, Quinones and others detected by gas chromatography mass pectrometry. The category and quantity of these
chemical substances were in close relation to the resistance to Verticillium wilt. It was inferenced that the resistant types
contained some special components, such as Alcohol, Amide, Pyranoid, Fluorene. This may be one of the reasons for the
increase of disease resistance. However, the susceptible type exhibited an opposite trend. It comprised more components,
i. e., Phenol, Ester and Phenolic acid. Many of these chemical substances were found to be allelochemical. The change of

allelochemicals may be one of the reasons of resistant difference.

Key Words: eggplant; root exudates; Verticillium dahliae; allelopathy.

AT B2 ( Verticillium Wilt ) J&—Fh 32t KN AL B ( Verticillium dahliae Kleb. ) 5|0 &0 FE | &
A RWIREIE Z PR 2R P R ELRSR o B R T — ) THI S ol P 223 TR 4R A8 R, 1™ A B R W AE R 7 A B S
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AR ZR 53N X 97 TR 14 5 2 R T 2 A A — 2 T A P T e o o AL 2R 43 A ) O e R s T 2B
25 A T BT AR 2R a1 B TR 2 o DL T 1) 6 W 4 T 22 2 K R D T A ) e T UK
o R A o AR RIS R AN TR B i I AR 2R 40 W ) AR IX 98 LR P B S K A
PEFEAE T, JCHIE XA A58 T T A 5 n EAT B S A e AR, LR b b R A2 P RO T 0 d i, A 1%
A RE SR R I Th & SRR AR SRR AT O JE A BRI A R T R B, T RE R g B T
(AR ZR 43I %ot 555 5 AT 1 A A R A B R AFAE I 7 RVIBAIF 98 R B0, i/ 7 i ek e A Wk O AR 3R 4
WAYIRERS I B ZE T IR A X R RE 5 AR ZR 40 W) R ) SRR 28 B s AR A AT M DAY AR R
G35 B 2R 0 OC FR I B v TR AR 2R SIS T XA [RI M AR AR 2R 2 )
FAORT S 1 A WA o A SCLAAS R0 M0 & b (B0 TR 80 3 RS BL) S iiFFE x4, 18l A FH 8] & 15
UL IR A AR A 2 NI RCR S IR AU SO0 HAR R - W EAT RGEWEST, 225 0 T AR &R
SRS SHURTER SC R | B TR T HU S AU S AR W A B A B SE BRI TP
N i A B B RS AR
1 XLWHE
L1 s R

25 H R O 1 I BEBEAS [T M T PUIR ZE Y Solanum tor | S. sis, M 2B ST L (UL Z R
R IR B PG LN (LA L3RR ) M
1.2 st
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FH FH ] R B2 BO3H - B 22 T, AR IS AT Q5 U] ( Koch”s postulate ) #4743 85 4280 P53 8, ARAH0% I 78
ZEVL PR AR B2 B B 2 S e

B R A PDA 55556 27°C 1 H% 14d J5 W PO A T RK 0 = ffirh, a4k v 4 J2 010
ST EN R B FE TR R TR IR, R BN R HE VR R 1107 efu/mL, VU — U B 42 B AL B A b A B
WA 10mL, FEAEFE 15 Bk ,3 IKEE
1.4 HEHTHHEE LI A

BRI AR AT 26 17 .22 .27 .32 KA L1 00, 715 2 R Am s Fa 4

TG T RARE 0 P, ToRbE ;1 P, R BEE R DT 1742 %, B ES R 1/4—
2/4;3 B, EREALEE M B i 2/4—3/4;4 9, R EACEEN k5] 3/4 DL L BEERE,

BIRFR(% )= (RIHREL SR E) x100% 5
TTETE A = X (PEREL) / (e P SR ) x 100

VLB ZR A . HUR (R) ,DI<15;HL(MR) ,15<DI<30; i ( T) ,30<DI <50 ; g (MS) ,50<DI<70;
IR (S) ,DI>70"
1.5  HPR 30t M 2H ni S #5251 K I g

R R AR R R AT U E Y o B R AR PR e T R AR PR RUE M R EE . BERCRA D
TR FRIE AR 2R B B AR R 3 R R R B i [R— S B 3R 31 B Rp A 0 B 0 B e
FE3 ML ED 3 R, 27°C PR IR AR AR KB L8, S EEER T, /08 I E R bR 4 4 rp 3 25
[Z]0E6- A
1.6 ARFRSWHIEE k4 B T8 25 1 1) T E

THEWIGH 14 RRPURMIE , 73 IR S SRR T8 5 R B R R DR R 7, RS RE BB 10 BR
il PSR AR 10h KRR IE L R IER: 28 K Ak ISR Ok 45 B A= THR R IR 0. Sm* 1
SRR AL T R A3 I ) i, SR P A K S A 3 0 AR 2R 43 A ) o) 8 5 TR AR R B RE O RS G AR R A I 1
mL, ITAZI EAE 9em BREFRILT FHEIA C K FE IR A2 45°C 1Y PDA H557 55 (55 100mL B5 55 I A 1% &
FEMENO0.3mL) IRAFE, WEUSEILEE 1 A EAA R0, 6em MR E H, BOBIER 3 K, LIZERK
AEBERXF IR, T 27°C NRERE SR, 3d JE F 528 SUR DN TR VK B RS2 5d, e 25 5 S IR Williamson il
Richardson )75 I MEIEAE FION A8 8 (RD) Fs'™ 24 T=C W ,RI=1-C/T; 5 T<C i, RI=T/C-1, Hi,
C JXFHRAE, T A BE(E . RIS0 AR HEAEF , RI<O S MdIVER , e xHER /NS VERT R —3, HILL RI(EE R
SR AR >R ] DPS HdlE b B R S AT 41 o0 o
1.7 WREDSWY R SEE

P48 J5 AR 22 20 W FH SRR B 2R I 3 Wk, R B 22 TE7K Na, SO, U8 28 = i, Pl vk 4 28 4
A RS- TS ( GC-MS) Bl AR R A i 1 3, BARRAE S B8 Liu (7351 L RTHBR SRR 2
o FEAH ) I 7 %A AR IBGR Bk 28 Pl o AR 0 1 AR, SR R A — YR T H AR R B A3 AR O 35 i, S Am i
TEAZ R E W) 44
2 BER5H5H
2.1 AR 2 R L

H 3R 1 AT LA R RO M1 R TG 22 5 3 . L Z RRECR. M5 17 KW RNIE 10%
5% . PERNEHE 22 KL BIEHRIK 50% |, FRIEFEE0A 23. 8% , ML S. tor 1 S. sis iR &0, EHMGH 32
K, L KWFIK 80% JRTEHEECH T1.7% 2 W A0 5 A 1% 6 B0t 73 5135 5] 60% F143.3% T S. tor B AR
BN 8.7% JRIETEEAUN 6.7% . HiE L ABGRIAL Z ARl 1 S. sis F1 S. tor AHUHIEAY,
2.2 AN[EBUI R G4 T A AR R P 2 R B 2 R AR AR b
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LRGN R A 3 Fh R oD, B LA i B R T H e, A TR S AR K
R /INTF AR LR IR B R AR PR A P AR AR B R i, 25 Sl o ek e 3, iR A AR 25 5 i 2
L 4% Iy S0 I TR 5 1 L R 12 T 0o PR/ | B B 5 14 R T AR R IR i85, 9 —-29.70% , T Z..S. sis . S. tor Jil
2R PRI U RN B KRR S, tor>S. sis>Z, 22 R E . AN [FIPU M TR R L RO B K
HIK R 1L>7>8. sis>S. tor, {H Bl ] 2E K KRB W/, B/F A/F {E S. tor>S. sis>Z>1, 25 34 B 5o g 3%,
H A S KGN IG5 14 Kb, WG, &0 AR bR R b s g 2 5 1
Fr#, bz 8] 22 5 W E B 0 . L AR PR i A R R 4R A 7 R B o TR
PG5 21 REARPRE R WA 2 7 R 2.75 %,

®1 TRBFRAIEEREFERFEREY

Table 1 The disease incidence and the disease index of Verticillium wilt

17d 22d 27d 32d
i RS VAR S RS VEAEE S RS AR E S VSRS VAR S RS
Cultivar /% Disease /% Disease /% Disease /% Disease Resistant types
Incidence index Incidence index Incidence index Incidence index

L 10.0 10.0 50.0 23.8 60.0 41.3 80.0 71.7 S

Z 5.0 2.5 25.0 6.3 44.7 23.5 60.0 43.3 T
S. sis 0.0 0.0 5.9 5.9 17.6 11.8 24.4 13.3 R
S. tor 0.0 0.0 0.0 0.0 4.4 4.4 8.7 6.7 R

F2 AENFERFEAERFELEMEVEARREERHESTH
Table 2 Variation of main microorganism and Verticillium dahliae in rhizosphere soil of different resistant eggplants
W/ (10%cfu/g THE)  BEH/(10%cfu/g TH) HH/(10%cfu/g TH)

W REUd o Bacterium (B) Actinomyces (A) Fungi (F) W
'Days afFer Cultivars ol AL H /% ot AL/ % ot AFIEER /%% B/F A/F / ( L’:fU/ 2) ‘
inoculation Change Change Change Verticilliumdahliae

Number e Number e Number e

7 L 12375.10  -21.92dC 264.83 -6.87aA 14.34 74.78aA 862.98dD 18.47dD 82.33aA
Y/ 15253.40  -12.97¢B 282.41 1.27bB 11.85 47.58bB  1287.21¢C 23.83¢C 46.67bB

S. sis 20714. 17 -7.55bA 354.47 17.45¢C 10.81 15.8¢C 1916.20bB 32.79bB 41.00cC

S. tor 23340.21 -4.6aA 391.76 20.89dD 10.32 14.44cC  2261.65aA 37.96aA 32.33dD

14 L 14024. 68 -19.76dD 259.24 -29.70aA 16.13 48.37aA  1290.22dD 23.85¢C 149.33aA
7 18614. 89 -17.41cC 246.20 3.95bB 13.08 29.88bB  1848.55¢C 24.45¢C 124.00bB

S. sis 23501. 87 -12.51bB 347.37 27.65¢C 11.16 13.76¢C  2105.90bB 31.19bB 66.50cC

S. tor 28600. 02 -7.94 aA 387.22 45.11 dD 10.79 9.91dD  2915.39aA 39.47aA 48.34dD

21 L 9095.21 -38.11dC  255.21 -25.69 aA 14.20 28.82aA  640.51cC 17.97dD 226.68aA
VA 15281. 17 -18.92 ¢B 259.78 8.45 bB 11.20 23.34 bB  1363.17bB 23.17¢C 174.00bB

S. sis 17905.22  -13.72bA  351.01 21.07 cC 13.32 7.39 ¢C  1344.24hB 26.35bB 97.00cC

S. tor 23404.54  -10.81 aA  438.42 40.02 dD 12.86 6.45 dC  1819.95aA 34.09aA 90.00dC

FHVEIR T B R/NG PR R — U P=0.01 F1 P=0. 05 /K- 235 Mk 22 5

2.3 N[ROSR R S IR X B 2 R ) iR

FH S 3 TN, R 2R I N 25 TR ) A B R SR I 5, BUPEZSAL S, sis | S. tor AT ZSHY Z (AR
R WA 0 2 AR T SR A AR TR SR L RIS AR RIS Ak B P R i A ] A4
MRS5S, Z F1S. sis AL R AR 8 25 1R A AL IBM i VE F F1 268 4 R 50 8 RAFEES , JLIHUE Z T/ fE 58
BETE 5d NFRART 86.30% ., 1M1 S. tor ALBM il 1 FH 98055 i B /I, 5d IALRRAIR T 12.60% , 4553 B, S. tor
R ZR 0 WA %) ¥ 25 TR A K 0 B o 4 P i, A/ PR R) B
2.4 AFEBURIEM TR W8 S

YRR (R 4) AU TR R W0 i b2 B £ 2R RIS 2 B s R
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e B A YIRS A BT R T S, L R E Y R R R R i T,
BeS B2 o & S A E A K, MUt S, or HETR G NS (HRS I R A s 3 HoR
XTI, IBERW R it B, Bt S, tor S, sis M0 7 608 5 G 26 & i Mk 20 | B 26780 L
ROMHEHN TR B AR S B Lorp A3 2,6- TR T JEAEER 2 4- T T R ARE W T
SRR W 5 T HR A S Y A 1 S BB & LM, S. tor S, sis Z HEHE G 2,6- U T 3K
PiE o B /b T L WA RGN, 2, 4- 080T Ry SRR IR TR SRR R R TR A e
PG AR RIS 5H0 YUk TY S, or MR R 40640 ksl AEAE e 2 e 28 20 KGR S o, T
RERANAEAL IS (0 Z okl 1 o AN [R5 i b o 8 2500 i ek 22 S AR AT e 5 ax Se ) o i A 28 5 B A OG

R3 TRAFERFRES WM EZHEZERNURER

Table 3 Allelopathy of root exudates from different resistant eggplants on mycelium growth of Verticillium dahllae

RSN LR FE KL (RT) RI value
Root exudates 4d 5d 6d 7d 8d
L 0.0613 a A 0.1369 a A 0.0653 a A 0.0676 a A 0.0636 a A
Z -0.3510b B -0.2010 b B -0.1060 b B -0.1003 b B -0.0481 b B
S. sis -0.5900 ¢ C -0.4741 b B -0.4853 ¢ C -0.3020 ¢ C -0.2656 ¢ C
S. tor -0.6513 ¢ C -0.6842 ¢ C -0.6373 d D -0.6487 d D -0.5693 d D

x4 TRBFENRFRMRESWDHLEY AN

Table 4 The chemical substances of the root exudates from different resistant eggplants

FXT5 & Relative content/%

e2r ) 4 7

Name of the chemical KA Without inoculation HEH Inoculation
S. tor S. sis Z L S. tor S. sis Z L

%2 Hydrocarbon 32.74 33.23 61.48 30.23 23.14 29.94 34.66 19.05
+ — 84 1-Dodecene 1.48 — — — 0.63 — — —
ALt Dodecane 1.76 1.36 — 2.24 2.72 1.38 — 1.61
2,4- " HELPibE Heptane,2 ,4-dimethyl- 1.02 — — — — 0.72 1.21 —
IE+F%E Pentadecane 2.90 2.74 2.10 1.18 2.82 2.20 0.78 0.55
2,3 ,4-=H % Hexane, 2,3 ,4-Trimethyl- — — — — 0.65 — 2.95 —
IEZ 1% Eicosane 0.63 2.05 1.16 0.73 0.63 — 0.57 1.73
+/\J%t Octadecane — — 4.20 0.61 — 2.60 — —
2,4-ZHHE+—4HE Undecane, 2 ,4-dimethyl- 2.26 0.79 — — — 0.80 2.95 2.48
[-PU%E Tetradecane — 1.53 3.17 1.65 — 1.29 1.18 1.64
7 HE Hexacosane 1.37 0.75 — 0.63 3.48 0.65 — 0.85
[ JLE Nonadecane — 2.24 5.31 1.00 1.80 — 0.54 —
- PU%E Tetracosane 0.76 0.83 4.11 3.16 1.11 2.37 0.55 —
i :(6) : 1g-triAnii?t;lfajzzcane N 2.06 3.26 N N N 1.98 N
3,8- " HELZEHE Decane,3,8-dimethyl- 1.15 3.62 6.28 1.77 1.80 1.37 0.53 0.85
Z+ % Docosane 6.83 0.98 6.41 - - 0. 66 1.15 0.49
7,9-ZHEA N

H’exadeii ﬁi;iimelhyl— 2.53 N 5-49 5-89 N N N N
2-H34-E%E Heptadecane ,2-methyl- 1.30 2.24 2.97 — 2.45 4.82 6.60 —
+ =% 1-Tridecene — — — — — — — 0.59
754 Hexadecane 0.73 0.70 6.86 0.56 — 0. 66 — 1.73
2-H 3L+ ik Pentadecane, 2-methyl- 0.92 1.15 — — — — — —
Hi%E Hexadecane, 2,6,10, 14-tetramethyl- — 0.71 — 0.79 0.88 — 3.84 0.63
JEHE (1R)-(+) -Trans-Pinane — — — 0.56 — — — —
% Heptacosane — 1.47 — 1.17 — 0.69 — 1.02
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R T . - FIXTF & Relative content/% __ 4
Name of the chemical [ Without inoculation H£H Inoculation
S. tor S. sis v/ L S. tor S. sis V/ L
Tkt Pentacosan 1.18 1.33 1.80 0.58 — 2.94 0.44 —
2-HBE+75%¢ Hexadecane, 2-methyl- 0.76 0.87 — 3.60 0.72 — 0.87 1.07
1IE+-E%¢ Heptadecane 0.76 — 8.36 2.28 0.65 0.81 0.47 0.90
3-H 3L ki Heptadecane, 3-methyl- — 1.06 — — — 0.66 0.88 0.75
3-F 3L+ /\E Octadecane, 3-methyl- 3.03 1.24 — — — 0.78 3.06
F4AE % 2,610, 14-Tetramethylpentadecane — — 0.65 — — — 1.03
=¥ Triacontane — — — — 0.62 0.94 1.13
Dadeane, 26,11 vt S s e
IEZ+/\%E Octacosane 1.37 3.51 — 1.18 1.55 2.24 3.17 —
2 Ketone 2.98 0.00 0.00 0.00 2.71 0.66 1.16 5.58
2-Z BRI 2-Acetyleyclopentanone — — — — 1.1 — — —
2-HI3E4 Z4fi 2-Methyl-4-decanone — — — - — 0.66 1.16 —
4-F 3L 5-T-Fifl 4-Methyl-5-nonanone — — — — — — — 0.64
4-+ i 4-Dodecanone — — — — — — — 0.75
6- —_F 6-Dodecanone — — — — 0.66 — — 1.11
5,8- =i fil 5,8-Tridecadione — — — — 0.95 — — 3.08
2,3- 52 H 37 IR FE A 5 o8 B B B B B B B
Benzofuran ,3-dihydro-2-methyl-7-phenyl
g2 Ester 4.76 4.86 4.99 3.62 3.88 4.36 4.53 5.66
- JZ_ o A7) =3

ﬁiﬁiﬁfﬁﬁ E2El-hydmxy- ,methyl ester B B B 0-90 B B 0-46 087
VYRR AL - - 5 15 _ - B B B
Ethanol ,2-( dodecyloxy ) -
VY K fTE Butetamate 1.93 — — — 0.65 — — —
AR RS T
1,2-Benzenedicarboxyli acid 0.93 1.94 1.49 1.38 1.27 1.84 2.30 2.45
bis ( 2-methylpropyl ) ester
A2 HIEZ . THF Dibutyl phthalate 1.90 2.92 1.35 1.34 1.96 2.52 1.77 2.34
12 Phenol 22.10 22.60 24.60 27.90 19. 60 24.10 26.50 31.10
ih‘:nj?zﬁiﬁﬁ I -dimethylethy]) 22.10 22.60 24.60 27.90 19. 60 24.10 26.50 31.10
R ZE Phenolic acid 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.24
3,5-TAUT HER TR B B B B B B B 0.49
3,5-Di-tert-butylbenzoic acid
2,4,6- =5 AR R - B B B B 0.75
2,4 ,6-Triisopropylbenzoic acid
B2 Aldehyde 0.71 1.87 — 0.61 — 2.56 2.43
- PULERE Tetradecanal — 1.16 — — — 1.9 1.57 —

STRUT AR RE
g :2_di_zi];;jffdtjfmldehyd 0.71 0.71 — 0.61 — 0.66 0.86 0.56
2 Alcohol — — — — — — 2.58 —
HEHEE Phytol — — — — — — 0.73 —
2-T HBE 1-octano,2-butyl- — — — — — — 1.85
fi2% Quinones 1.46 1.77 1.92 0.48 0.84 1.56 1.74 0.95
2,6-RUT HEARTH
2,5-Cyclohexadiene-1 ,4-dione, 1.46 1.77 1.92 0.48 0.84 1.56 1.74 0.95
2,6-bis(1,1-dimethylethyl )
HAlh Others 2.99 0.00 0.00 0.00 4.96 0.00 0.49 0.00
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Name of the chemical

FEXTFr it Relative content/%
A3ZH Without inoculation K Inoculation

S. tor S. sis V/ L S. tor S. sis Z L
KAt —JiFE Z i Dodecane, 1,1 "-oxybis- — — — — — — 0.49 —
y-F- AT
2(3H) -Furanone, dihydro-5-pentyl-
HARI
6,7-dimethoxy-2 ,2-dimethyl-2h-1-benzopyra ;
N-Z& L T i iz
Benzamide, N-decyl-
9-FIH-9-T 47
9H-Fluorene, 9-butyl-9-methyl-

— — — - 1.21 — — —

- - - - 3.75 - - -

3 it

RZHFER AR R 7 Wy SO e A oy 5 AR T W A A A VI E R . E 2R FI Real-time
PCR % 38 b BTG 220 U E A7 0, 45 2R R W 0 i ol MR 38 20 A 0410 A 22 i T A = S O A7 30
ALBRES 14 TE LR Y 5 TR it AR 28 23 16 ) 40 R SEE KA 250 T 14 7 07 INF ), 65 210 KA AT ARG H 7
ABIEFE A, DU AT L M S TR 28 70 A A S 254 o) 1 B8 T v A AR, TR R R I A, X
ol $ ) ke AR P P T A T el P ) P, B 28 R A9 22 A SIS ] 1 AR AR I T B2 0 14
KRR EEAE ], R, 25 S AR PR B 22 B A RO S AN W 22 | (EUROR SR AR IR SR, X — RS
8] K LA &

AR ZR 3 WA AE T o S A K A 7 A LR R B [N A e o %o SR AR 0 A 2 A S AR PRI 5
MR, ) SR S R A A A 1O RIS T AR IR RS R T R D B S RO R, RS
HEMAEREIR S AT T EANBEY RIS  SEERE LGB . BREYR S AN, 205 ah A
ARPRICR R BCR A BT MR PR O O P (FLE R AR IR B R T i, T
ARG AL IEAR PR b 5 AT RO, BT LR TR A R L, S BURBRBUE Y AR
b, AE B/F A/F ELRE AT 55 T3, IXAR AT RESE: T B0 il A AR B o84 A b S PRy 17 4
1 1 2 TR MR BT L {51 R A BT 28 e S < R B AR, R T T A A

EAWFFERM] AR ZR WA i HE rh B 8E A I R A | L S W (L300 I ) B0 A SR T 3 3
FR KA R, RIS A B A TR R AR RR REAE I TR R A MO R 2 R DA T ek 5 0 R A 2 00 1R R 5 A
TR, W IR AR A TR Z G T 5 M AR A A B A B 1 S 2 WAOC AR R BUAR 73 WA 4 v ) B TR )
JRAR R PRI o R AR NI | Bl B S5 R O AT AR ), o BTG A T A A A AR T, — T
TH B AR R AS B 52 05 AR S Buasi e R, 53— I, B B IR A K i
FENN AR IR 5 TR AR R TR ARHETR DA ORI A R | AR R 20 Sl R 2
TR | BIOUR 22 T8 14 A R AFAE AR FE O AR SE R B, 2 YRR AT A 0 AU AE TR 252 L 3 T S AR &R
Sy T H S R IR ARG S R R 2 X AT R N L A RO IR 2 — TP S,
tor $E B 5 R RYRE R B, BGR 1T WO oA (i@ 5t , BAT 5 2L AR IEAE T, ELS e A& A7 1 B
WIVEFR ) 300 AR B g % i 8828 — H R — Tl 4B 2K W R — 5 T R 45 © 4l iE 55 fb i
B WA WIRESS,2,6- R N HR S 2,6- AU T Xy 2, 6- AU T ORI B AT AL T
ABIEFE AT Ah AR R - I8 P A AR, B AR 0, 2, 6- BT HEARIR 2, 4- TORUT B, 2
T BATMRIR VE W AT T BE— S, AT A B, WNHERT 3t 38 A9 A i i b A A ) 32 2R B Cp-
C s EBEE , 33 S AR ottt A L 385 7E U Wy A A BRAG PR T4 R RT DU AL I 5 TR , OBt I 2547 FR R 1k
PR, T 3 R LA % g 7 R Y i 2 ) K 22 AR A S 7™ A A 1 T I AR B AR T, 7
T b (A B DU BRI, BAFAE AN A RE B T RS SR T AT BE R e R e — R
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G A B =4, R TR TR AR AR B X — AR AT AR R S E AN [P M AR R A
Py e Hou B Z2iN HTME Y 2R oL, 25 1B ot 2 8] (A BAE P S AR E DL A5 /5 2 i — 200w
Bk,
4 ZEig

ATIGE K B, e 22 TR 5 AN R BU Mt AR PRI A ) B B AR A AR AR B e 25 57, B R AR PR A=
SR T ALY B/F A/F (EFEHUIERG SR ING AR B 78 22 R ARt WS W, HL o 28 A T it i
2T S BRI 5 A S IR 2 SR A PR URIE S, AN [R5 AR R 43I % B 2R T ) AR E T
HBURPEARDC , s ZEBUAR 22 43 WA 410 1 B 22 TR 781 22 9 2B TS 2 AU A2 sk LA G O HL A sl Aie A
BEAE FH IS ] A4 T 2 A8 58, 3k L34 55 FH [A] AR TG AW & o X T A R 20 06 1) 265 0 5 SR O e 1 T 2B Wik
AR ORI AR RIS A WS LIRSS 2 2R SRR R R, TR A TE THETR 5 BT 2 8 rh | Ty iR
FAAFAE THEW e BB 26 8 D3 oh TR e B S BUAR R4 W b RS (BR2S  Bp 2 & 5B 2R AR
AR LEIG I A K, AR BT 1Y) 25 57 PT B2 3 BUAN [ i~ b P e 2 220 22 S 0 SR R 22—
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