A& (Bull. Res. Inst. Bioresour. Okayama Univ.) 3:17-26 (1995)

T 77 L EPESE, DIMBOA, DI AXICBIT ik

I A B K- RUsTAMANL, MLA. - 88 CfE-FE K ABH-BA M

Quantitative Variations of a Resistance Substance, DIMBOA,
against Aphids in Wheat Varieties.

Katsuo KaNEHISA, Magsood Awan RusTAMANI, Wen-Yi CHENG,
Hisaaki Tsumuki and Takashi SHIRAGA

Aphids sometimes severely infest wheat plants, mainly sucking phloem
sap and disrupting tissues, and in a few cases act as virus vectors. There
are resistant and susceptible varieties of wheat against aphids. DIMBOA
(2, 4-dihydroxy-7-methoxy-1, 4-benzoxazin-3-one) is a substance causing
resistance to animals including aphids. The change in the amounts of
DIMBOA with growth in eight wheat varieties was estimated in 1990 and
1991.

Wheat seeds were sown at mid-November in the former year and
harvested in mid-June. Aphids appeared from early April, increased with
the growth of the wheat, and finally decreased with the senescence of the
wheat.

Rhopalosiphum wmaidis appeared early in the season, K. padi appeared
late, Schizaphis graminum and Sitovion akebice appeared intermittently in
the season. S. graminum appeared more frequently on wheat than barley.

DIMBOA was detected from wheat but not from barley. Gramine (N,
N-dimethyl-indole-3-methanamine) was detected from barley, and is
known as an important resistance substance. However gramine could not
be detected in wheat. DIMBOA was found in higher amounts in young
wheat, and gradually decreased with growth. A clear relationship between
the aphid population and DIMBOA amounts could not be observed.
However, all the wheat varieties used in this experiment seemed to have
resistance against aphids. The resistance was compared with barley
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susceptible lines. DIMBOA was presumed to share the property of resis-
tance with aconitic acid in wheat.

Key words: DIMBOA content, Wheat, Aphid, Resistant varaity,
Susceptible variety

#

HAOPWHEBEHIZ BV T 2 AX B TH Y, BRKOERIBFEMCHEDEA LT 7
FLCHTH B, BED L OFERSOER, WIHATEIC L MM ORGERLE, 77746
FEEDOHBE WIS & B A RIRDOFED L AWM EL EDHY), T4 VAFDONT F—L L
THH L5 Tw5 (Rabbinge ef al. 1981, {H 51988). 4 AWIHIC b 7ER 2L T 77 4
> Rhopalosiphum maidis (Fitch) & X 3 ¥ 77 7 & Shizaphis graminum (Rondani)
PETEFL, DVWTLAXZEL T 794 R padi (Linneaus) 754 5, X I FYT
TSN ELF T AT T 5 L Sitobion akebie (Shinji) (3 ERFEHIICEIHT 5, 2L X T
BAALFICHNRTAX I FUT 7740 0FENELZS, EREIERICEGST S,

B LA BV AEREEE SR RT DA T 58,0008 D 4 4 LA X DORKHICIET 77 L0 DEFE
BOARUENESR LN TS, $72, ILAXLEADOREIBIZINTE Y, FAEICE
DRLNBZH S DL, AALFICBCTUL, EHHERE LA > F—AT el FT
» 575 3> (Kanehisa et al. 1990, Rustamani ef al. 1992) %7 v 7 2 (Tsumuki et al.
1989) 7z ¥ A2 L LT B, L L, 44 2. X% 513 DIMBOA (2, 4-dihydroxy-7methoxy
-1, 4-benzoxazin-3-one) [T E T v GEAS1993). —T7, T LX 63773
I 2 T, DIMBOA A58 & U, P & L T 5 1T 3 (Klun ef al. 1967,
Corcuera et al. 1984, Niemeyer el al. 1988, Leszczynski ef al. 1992, Nicol et al. 1992).

DIMBOA {3 2 AX DY EROIFORF 2 HHT 2 2 & 25 5 11T (Elnaghy ef al
1962) LISk mEsE » L CHEBE 3N TE 2, Batiiic s v Td 7L a2 — XEoHE
e L THAL, BEESERNOWEIZH > Th 6T 72> DIMBOA »ilst L T, M
PR FHL LN T3 (Corcuera ef al. 1984, Leszczynski ef al. 1990), F 7z, %<
DEARRE - GHEEINTWET 3=y FMELHC L LT 77 L EHMWH EHZ 5
T3 (Rustamani ef al. 1992).

e RS ) 2 A X SRR OV, FEBUCEN S ) Z ) e iiEE TR L
REMOT 7T 4L EEKE DIMBOA Z&OBRZFHA~N, B4 A 4 X0 BT 5 IEHHE
BERRT 2=y FBEOBFREFEEL .

CH30 ~_
R=H DIMBOA

R = Glc DIMBOA glucoside

OH
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REBRICHER L2 A XFHOB TR RERGREMZ L D 0L TH 7z, LSHIB=25850%, RAMEAE%
DM E L kY5, F72, DIMBOA ofishizdbiBERERBEOFE BiLy Ho@ L TR, BREp
LEFD, BREDREEN T ARBERLOREFFNEIZL - 72,

HEBLUFE

aLF GEIARAICEELRE 6 AhaIcFEL 72, 198842 519904 > 3 41,
Wi OB B THIEF O 2 L X DO L2550 E I DN T—FELR N DT 77 L
DEEREFANC, T7 70 E U CEEY RS ik L, DIMBOA &N E %
75 SFEEEA L 72, 2512 DV T19904F & 1991472 DIMBOA 2ol x4T-> 72, 1an
FEIZ D & #9200 2 3L 72,

FITSLVEYE 2LXCHFELATOT 7760 OEERE 2 TR E LTl
2. ThbbT 776 0HFEDR LS 4 AWV L 6 A2 ¢, 1HERNC 1 ED
B THFERAKL T, X RMBLTAFL (6~7ME) 1ELDICHEL T, A
HE k) # ik 72 (Kanehisa ef al. 1990).

DIMBOA ik Woodward ef al. (1978) DA EICHEL 72, 582 & 3HFEHOED
5g #10g 2 K TERL, F—XCEBEL, 0. 1M #EB TpH 3 & L T10,000g TV HHE L
SHEEL, FWERAE LY, SEOIFLI—-TNUTIASEME L. IAERBREL T, &R
Wk7a< b 7770 —CERL,

EEoOTFIS574— ) A5 (Merck 60G) ZWEAESNICHWT, A5 /—n, 7
o7yl EEEE (5005002 FRBERE L CHEMLZ, BEAIIEASEREERL
72. Bt 5gFeCly - 6H,0 #50ml ¢ EtOH X 0.5ml O EEE ORI E» L, BEL, &
wglcFE L 72, DIMBOA ZBEGZ 2 72,

BEgEI OS5 74— EBiHRHPLC 5A, #H2s SPD-2A, Hibar 777 40 (CICA
Merck) %4/ L, 280nm THH L7z, ArBEEHI2130.05M BeidEim (pH3.5) &7 &
b= b ) LORAE (80 1 20) #EH L 1 ml/Sr R T EEL 72, ARG & ORFRRFR & B
— 7GR 2L TEEL72. DIMBOA 2105 i#ic Bt S e,

DIMBOA Z#EOEMREE + 42X (X748 DM THELLZLXIFNT 774
Lo 2 A % FC Cress and Chada (1971) D AT SE#R % AL, FENHEE D DIM-
BOA MR BML T35 7 4 LoD " EORERIZ AN, Bl 2@ TEFHH O Lk TEitz
P AALFICBOUEMEWE - 2N T35 77 3 > (Kanehisa ef al. 1990) & %<
DFRARHEY TG L ST 5 T 2= FE (Rustamani ef al. 1992) & DIl %
T-72.

5 ES

1. 775 628%

T 75 AL ROEHBRIEEILTIE L Th -7z, Blb, PHRIEF0CMHCEY), 24
XL AALXLARCMHET 24 A PAICRORL, $EtaHz, L b7EQRaT7
SALCHERIETH 12D A AT B ELX I EVT 77 L B E L o720 Fi
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F o TETOERI LN, AX 78V T 7740035 A - THICABICEMT 52 &
Hhol, DL WEIC, ﬁﬁA%iOﬁ<&%¢6:A%iyﬁm T EZIT Lk
AHN, LD HFCFEYVHLZ > T, AALXFEBWTRLNB1I00EHU EoKE 7% 2
vo—{3H LN o7,
AXIFNT7I7L2R3AFLXEN L 2 LXKICEHNOFEN AN, B CRE
ICEEETH Y, WIS E Ao LB L, L L, L EoKRELan—2B L
T, T L ) THh-7z,

Table 1. Aphid index®

Variety No. of stem* 1989 1990 1991 * * 1992

Wheat
Nourin-1 120 17.0 7.0 2.6( 6.2)
Chinkou-1 105 11.0 3.7 5.6( 7.2) 7.1
Mubou-Chinshi 110 9.4 18.0  12.5(19.0) 7.9
Nakasoushu-Kinai 100 8.1 5.4 2 0( 4 3) 2.7
Nourin-54 105 1.2 13.0 4.5) 35
Nourin 56 110 1.8 5.5 1 0( 3.2) 2.1
Nourin-61 120 5.0 1.7 2.8( 6.1) 2.6
Shirasagi 100 2.3 1.1( 4.5) 9.8
Shiro-Emidashi 110 0.7 7.8 6.3(9.1)

Barley
OUJ-628(S) 155 26.0 16.0 12.1 38.0
OUL-55 (S) 130 15.0 30.0 76.0 210
OUL-117(S) 100 68.0 26.0 56.0 45.0
OUW-603(R) 200 0.7 19 0.21 2.6
OUW-604(R) 200 1.2 1.0 0.77 1.2

a): number of aphids per stem, counted once a week from early April
until end of May or early june

(R) : resistant variety, (S): susceptible variety

% : Number of stems examined for aphid infestation, * % : In 1991,
Rhopalosiphum padi increased late in the season. Indices in parentheses
are values before June 4.

Table 1 {2tz 72 2 4% 9 S, k1%, [b4%, [H56%, RE6ls, © 7% X, HER
S.OBHF1E, EEBRTE L ORI & A 4 4 X oREN BB L CHEIUED R
DT T 5 LR R, 1R, BRSO R R YN & F Ak KRB A KEEE o L
W EER ) 7285, ERSCHFTIC L BB h - 72, A A L X ONREWN L B R OTER
AHIZ20~100LL - THh B 2 ST HeNT, 3 A X EIREL20LL 1% 53, HBHEIZ2008K T
B THREZIOLT &7, HERMIC B X e 8 0 2 3R R, XYz 2
LXIFETELDEBIIH > THEUEOUWTT LR 72,

Table 2 (3, FIEHIE CHATE20MIZOWT, 3EMOT 77 22 X0 L TORL
T b, BEOHECEED S LTOREN80%LLEH Y, Lard, #AEGME£ZEL T,
HEES D FEOA A LAFIZEW TR L LTy 2 RHICHL T 288 ahiEiT o 4 X121
HWSihh o, Thbb, ZoMIBWTL, #RL 232X RER T XTI
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Table 2. Variation of aphid indices in wheat varieties

Year Total Number of varieties

varieties 510 10-3.0 3.1-5.0 5.1-10.0 10.0<

1989 206 34 105 4 1310

1990 208 86 8 19 17 0

1991 31 5 18 5 3 0
HY bmEDATH - 72,

2. BR/nwbrs5574—
ILAXOBEREEBE 7o 777 4 —ic &k > TERL, 18T DIMBOA %3
8, 7% F-% Fig. 1127, #3172 5%l 4T DIMBOA 2 & A Twiz,

w s
vy v ¥

S
EOR A

e
S

% i 3 z

Fig. 1. Thin layer chromatography of DIMBOA in wheat varieties. Developmg solvent was MeOH :
CHCI, : 509% acetic acid (50 : 50 : 2), and colour developer was FeCl, reagent. D: DIMBOA, 1:
Nourin-1, 2 : Nourin-56, 3 : Shiro-Emidashi, 4 : Chinkou, 5 : Nakasoushu-kinai, 6 : Taiwan-1, 7:

Shirasagi.

3. DIVBOASEMNILXDETIZ#SITIL

I AXED L0, IM LaEem B 2 E 0oL, FERE HPLC Ik - TatrL 7z L
=5, EEICEBOWENE— 7 R E N, L L RE A7 L TRT 2=y MEE
(BHET3.7-4.05 2 —7) 122w TDIMBOA (BETWFICE—7) HEETH -2,
DIMBOA |3:#% 7 ~ 8 ric b — 7 2 B ¥ 5 &5 (DIMBOA o 1 /10~ 1/100) A*FHE L
T, REETH DY, EBWEEHEL Twb, 72, 4.0-4.55CE— 7 2 FT 510
DAIBEL Tz, FRIEIE TH 55 DIMBOA EHHAO TR ATE VW & FZ T 5

Table 3 1219904, Table 4 IC19914E Nt 2 A X D5 2 FE L 5 3 I TéDMBOA
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Table 3. DIMBOA contents (ug / g fresh leaf) and the number of aphids on wheat leaves

in 1990
Variety Feb. 23 Mar. 14 Mar. 28 Apr. 11 Apr. 24 May 7 May 22
Nourin-1 0.86(0)  0.75(0)  0.65(0) 0.61(3) 0.53(10) 0.42( 6) 0.084(37)
Chinko-1 0.95(0)  0.78(0)  0.55(0)  0.55(0) 0.40( 5) 0.26(18) 0.19 (14)
Mubou-Chinsi 0.44(0)  0.33(0) 0.30(0) 0.25(3) 0.25(5) 0.15(5) 0.10 (11)
(

Nakasoushu-kinai 0.88(0)  0.53(0)  0.39(0)  0.35(0) 0.30(15) 0.26(15) 0.10 (7)

(
Nourin-54 0.66(0)  0.51(0)  0.50(0) 0.48(0) 0.44( 4) 0.35(4) 0.09 (24)
Nourin-56 0.72(0)  0.65(0)  0.60(0)  0.55(5) 0.45(7) 0.38( 0) 0.025(24)
Nourin-61 1.3(0)  0.98(0) 0.75(0) 0.60(0) 0.55( 3) 0.50( 6) 0.045(26)
Shirasagi 25(0) 13(0) 0.95(0) 0.80(0) 0.75(5) 0.55(13) 0.055(13)
Shiro-Emidashi 0.81(0) 0.68(0) 0.56(0) 0.49(3) 0.45( 3) 0.40(11) 0.066(16)

Numbers in parentheses show the number of aphids on 5 grams of leaves.

Table 4. DIMBOA contents (ug/g fresh leaf) in 1991 and the number
of aphids on them

Variety Mar. 25 Apr.9 Apr.23 May 7 May 21
Mubou-Chinshi 0.46(0)  0.32(0) 0.37(28) 0.24(28) 0.10 (36)
Nakasoushu-Kinai 0.52(0)  0.48(5) 0.32(14) 0.37(19) 0.077(39)
Nourin-54 0.65(0)  0.55(0) 0.60(14) 0.37(23) 0.082(28)
Nourin-56 0.71(0)  0.66(2) 0.52(6) 0.45( 8) 0.10 (24)
Nourin-61 0.98(0) 0.68(0) 0.61(2) 0.40(11) 0.12 (36)
Shirasagi 1.1 (0)  0.95(0) 0.80(13) 0.67(13) 0.15(19)
Shiro-Emidashi 0.44(0)  0.38(0) 0.32(17) 0.30(18) 0.055(81)

Numbers in parentheses show the number of aphids on 10 grams of
leaves.

EROENERT, ETORKICBTHENIZELEEHL, EFICH > TEDT 1A
WZh o, T7 T8y DEFEORBEIC L2, £ 72 MM - R B722 4 A TFE25
5 Hiz2*17 T2 DIMBOA &RV B A LA H - 72, Z ORI BFERIC B W TGEW
PERLN, MEDI DI N7 E0 3L T 7 I 462 0%0 - 72, Table 3 & 4 DFFINAIC
3T 77 L DB TRENTWEY, SATEHOLDRFELTAX VLT 7742 ThH
S72. ZOMEIZIZ T LXPRAL TS LAX Z7EVT 77 405 L 72, DIMBOA (3 2
DRI R L Tz,

4. DIMBOA ¥0#EnSHHER

Table 5(CA A LAXOHWEHTHAFTLZLX I FUT 7T 630 2850B2HTATLHE
#iz2 DIMBOA 2% T, Wit TEFHMORE CHERFRANLHEREZ 77187
J=y FEEEOWETET, 773 o RLFEIGEC, 0.003% THLEZRLIZ, KT
DIMBOA {20.01~0.03% TR LREEOER I 2RL, T3=v FBIF0.1% TR UEZENE
BAhizmrL 7,
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Table 5. Survival percentage of Schizaphis graminum on diet with different con-
centrations of DIMBOA, gramine and (£)-aconitic acid

Treatment 1otal number Days
of aphids
(aphids x trials) 1 2 3 4 5 6 7 8 9 10 11 12 13 14

Control 249

(3x35, 4x36) 98 86 79 76 73 72 67 59 53 49 48 47 39 25

H,0 84(4x22) 94 44 7 0
DIMBOA

0.1% 36(3x12) 100 8352 2719 9 6 3 3 3 0

0.05% 24(3x8) 100 8 71 50 38 29 21 17 8 8 0

0.03% (3xl7 100 92 69 50 46 35 31 25 21 11 6 O

0.02% 24(3x8) 100 92 79 54 46 42 29 25 21 21 12 4 O

0.01% 36(3x12) 100 96 8 60 50 39 31 28 22 11 6 3 O

0.003%  24(3x8) 100 96 96 83 58 50 42 33 29 25 21 12 O

0.002% 36(3x12) 100 96 96 86 75 70 61 57 34 30 17 11 3 3

0.0019% 36(3x12) 100 98 89 79 73 58 48 46 34 30 28 21 17 3
Gramine

0.1% 36(3x12) 83 55 17 0

0.03%  36(3x12) 97 61 44 6 0

0.01%  36(3x12) 100 89 72 39 28 22 0

0.003% 36(3x12) 100 92 92 75 50 50 42 17 17 8 3 0

(£)-Aconitic acid

0.3% 24(3x8) 100 83 63 38 30 25 16 16 8 38 0

0.1% 24(3x8) 100 96 88 67 67 62 33 29 21 8 4 0

0.03%  24(3x8) 100100 96 79 75 71 67 62 50 33 29 8 8 4

0.01%  24(3X8) 100100 96 83 75 75 75 62 50 33 29 21 12 4
% -

B BT 2 AXHEOBRKOERIT 7 7L TH L, ZOMBMEERNEZHFHNL &4
ALXEA Y F=LTrAad FDTT I vl ELMT 77 680 LTHEL TS

(Corcuera et al. 1984, Kanehisa et al. 1990). L #*L DIMBOA 3 & ienr - 72, K
24X (3 DIMBOA # &4, 773> 2FAL Tk iz, 212, £ ORAPHiEY
ZHY, BOMT 7L MWENT 3=y FBRIZ I LXDHENA L LAXOEED G EIH
Bi| C\» 2 (Rustamani ef al. 1992). F 72, + 4 2 ¥ OB 7 B RHE & DT,
AEBICHAL 72 IAXRREIIT 7L ICHLT, £ THCEY L LEREEAT2LH
2o, UL, MERoOREICBWT, T7 74y HOEENRRM - DIMBOA &8N #
WOMBEII RN h - 72,

X oMo HPLC 2 L 28K T3, 2885 L LTt L3t SWEDWT 77 L
MY L THZ > Twd, ZOMMLEEE SHEHT 77 400k L CIER M, B2
PEA B LT 2 &% 2 57z, DIMBOA [ HEMAN CHOHER & L THAET 5. Z DRHE
thiz, BRMIEOMESZITC, BRI V3 F—ic k- TNKGBINTT 7
) a3 & LTHLEL 72 DIMBOA »si# L <, mtdfEM%7~§ (Corcuera et al 1984,
Niemeyer ef al. 1988) & H# X T\ 5. DIMBOA Bk S L S E— 713 b - 725, Kl
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ETHB, AATADPL 5 B2 TCHOT 77 4 BiEHIZ 2 A X 04 FIC{E ) DIMBOA
DA/ AL DENDED SN, T BoimEIC L 5 E8EK) 5 o DIM-
BOA OB sgim L v 2 THEMEAE 2 & sz,

T7 T L EIESOEERERITL T 5%, DIMBOA & 7 2= FEIZIKEBEETHY,
KEGHHEEFICH Y, 77 3EKEETH ), F# (Argandona ef al. 1987) &
FKEREE DR S% (Yoshida ef al. 1993) ICHFEL TWw5b, 77223777 L2051
REEICIHATALUMOEHIC BT 2ERAME L k- T EFL 6N, RHOHBNETHE
U728, 75 2 v i3 L1135 ¢, DIMBOA o+ @t dm L7z, 7 3=y b Ei3
DIMBOA & ) EFHvaEtt 2Rl 72,

AALXDELDRHMN T T 2 v &R EMT 77 L DRI BV TUSE BN S
T3 (Rustamani et al. 1992), L& L, EEEHEDL HIBERIN2HEWE T W12
12, WENICEBEGVEE > TW b,

DIMBOA ¢ 7 2= FERIZEERICH ), BERICHITIN L, K TLT 7740
DR EEDTNEEEZ LN, DIMBOAL 7 2= FEEL T 77 L KN THHEE)L
KR TH 225, KN TOEIEL 2 515, DIMBOA (3, L 2 OBEEERE L T
BEL NI F AL S I 272 F7—DMERITH B EMELN TS (Leszczynski
et al. 1992). DIMBOA 0.01%i3100ug/g B RICHLT 5. Fr D LRI B EE
WOENSRIANTH 5%, FFWRL THoDERNBREZ H2 5 & H3ICWT 77 L0 s L
THEEEL TWB EEZ LiLA, B, Ta=yv FRIZHIEIERD 7 v 7 2% A4 7 L ofEHikl
EREFZ LN T3 (Saffran ef al. 1949).

IAXEET 2= FEEF10~30ug/g FEEENEIS TEA L, DIMBOA 01050 &4
ETHY (Rustamani et al 1992), ICEEFWICH 5. FHEFRABRICH VT2 DIMBOA
HAETEGCEEERL 2, MELICICWT 7740 ke LTERLTwE EEZ L
nr. BhHSROEEIRETH L. Kazemi ef al (1992) ZRBEMD 3 L XD 5 WIS
AR T, AXZ7ELT 7 I AL DIMBOA D& HE LB k-2 8L T
W2, KEEBIZBVTL, DIMBOA e A& L ¥ oMBII RN T2, LrL, &
EBR TS TOMRILXREI LDV E LT 77420 TESMESA L, DIMBOA &
Ta=y FEESZIICEES5 T A EFEL TWA,

i oME o HPLC TH 7 7 7 4 L WH BT 5 &, ko 3la 7k & ior
T, LEESOE— 73Sk, Ly L, MEHUBIIRILOSEERS 2 T 5, T
EoRsobt—7 LBl TRa, ZRLIKREAETHY, EHNEIAHTH S, 7= /—
NEDTT 77 23 WHWENHAITBETE LY, DIMBOA &7 2= BLL Eic &l
IZHEHEICE S L Ty A EIE RS o o Tz,

i =

DLXLAALXEABICRE BBIC Lo TCT 776 0k 2HFENRBEIIENRLN
7 BEO I AXRHEICOWT, FEREOFEE1989FIC TR T, B L 2 8 ik
120 T, 199048 & 1991451 2 4 ¥ DEHEWE & 8 i Tv» % DIMBOA #ifk AN
M RREE ) HOBS AR 13 19894F 4 &5 19924F & THA, F X HATIC L AEE £ T,
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BTOA A LXDREEICB TR T 77 A BOFEBTCERLU EOES DY, M
EREMDRKEBT IR TE TS, L2L, 24X BV THMHENFEREZRTH
HIZRNHE LD - 72, REEENCE & B COERYT C BEHnEFR LN TYH, EIRHT
HHIEDHREINRII b o7, AALXEHELT, SRALKED 2 4 XZHKD
FIZid, T7 7L DOFEIFEICSVBEEERMIT L (, SHRAL 22T 24 L L EDE
DEZRL Tz,

I LAXDEMUWE TH 5 DIMBOA 3XH 2 B T TH 1 ug/g TIENEZETH N, &
B> TED L2, RODOBEIIREM TEISRD b » 72, #8532 2 DIMBOA » 7%
W, HEVEBERICASBRORKIZLC, £TORKTEAMEO—NE L > T b EERIN
7z,

ALFIEBWTUL, AALAXTHEHELESMEWE L EZ N TWEAL Y F—LTLhuA4
FDTT 2 3B E N - 7205, A4 L% TRIEE L2 - 72 DIMBOA %3883 7 #id1
PR E L TRHEN, ZHICL > THAX OB ZRITRENIZ, 24X1EL ) —D2D
ERERE THEKEEDT 2=y 1 BEE2AALXOMNIMELEALTEY, 24X TR
DIMBOA &7 2=y MEBOWELT 77 LA EIMWE & L TEAL Twd EFEZ L,

F—TI—F A FuXxV ol 22.%, T774, BEMEGE BEWmE

51 B xX ®
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