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Effects of Gamma Radiation on Xyleborus perforans (Wollaston)
Pupae and Adults

Tadaharu Yosuipa, Jun-ichi Fukami, Kazuo FUKUNAGA and Akira MATsUYAMA

The Institute of Physical and Chemical Research, Wako, Saitama 351, Japan

For radiation disinfestation of harmful insects in imported timbers, the radiosensitivities of
ambrosia beetles, such as Xyleborus perforans, Xyleborus atratus, and Xyleborus semiopacus,
which have been frequently found in timbers from Southeast Asia were studied. These three
species of ambrosia beetles were reared by an artificial medium composed of lauan sawdust,
starch, dried yeast powder, sucrose, and distilled water with a small amount of streptomycin.
Lethal doses on 3 to 4-day-old female adults were determined on the 12th day after gamma
irradiation. The LDs; and LDgs of X. perforans were 57 krad and 90 krad, respectively. Dose
required for inhibition of adult emergence from pupae of X. perforans was more than 8 krad.
The sterilizing dose to pupae of X. perforans was 3-5 krad. When male adults which had
emerged from irradiated pupae were mated with unirradiated female, only male adults emerged
in the following generation. This observation suggests that the dose enough to inactivate the
sperm of this parthenogenetic insect is 3-5 krad. The sterilizing doses to mated female adults
of X. perforans, X. atratus, and X. semiopacus were 4 krad, 4 krad, and 2 krad, respectively.
Irradiation of female adults of X. perforans with 5-10 krad produced only male adults in the
following generation. In cases of irradiation of both female pupae and mated female adults,
propagation of ambrosia fungus was retarded with increasing doses.
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Control of the Harmful Insects in Timbers by
Irradiation (Part 3)
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D % WO 7 Ty 73 Xyleborus perfo-
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perforans (Wollaston) OB HFAIF*F 3 %2 Shio T,
I, JEHIZOWT “Co ¢ RO BH I X B E, W
{LBH B R, TR EZEE L 2. £E2AKRENST
T, AV FRY T, =U =7, Krnti Sieidfi
L, MEMEDRERINTWEY 7V %74 59,
BIOMRChRER G TR, AL, 7« VEY, £
FAFARECDHGMHLTCND 7Y 7 ¥ 7 4 5 Xyleborus
atratus Eichhoff® @iz oW THRIF(LIER % kD,
T4 U v BV T A LAY EIRGTHRRT R T
5LEDIT, WP OABAEISHOT7T Ve 7TEILE
L OB #1770 5 7z,

2R 5 &

1. BFH &
FEBRZHAWK 7+ ) o ¥V FA I F 7402, YH 7
VIIFRIALY, 797 F 74 A% Fig. 1 KR/l 7.

Fig. 1 Three species of ambrosia beetles.

a, X. atratus male,
b. X. perforans male,
c. X. semiopacus male.

A. Xyleborus atratus female,
B. X. perforans female,
C. X. semiopacus female,

TV 7a T EIHER, BETEILRO X S TEER
ETHERBEZEETLZOTIERL, MEELEILLEIL
ERILT VT e THEZEIASE, YPdIc o2 ER
LTHET 3P, LkdoT, EFICEL OBECERE
THLENTE, 74 V9BV HFA7F744570F 40
BlOWWZ o TERHAL R TWBED, LaxLAMEH
WCOEHBRIFECHETH S0, MHEDYP D5V v
DZEEEME LATECERBAE 2T -7
(Table 1), ¥ #2727 v/ %274 A EFRD T2 Y OWE
M THB L, BRERZTR -7, MHELY OAT
B2 2B Uik (Table 1) @, ¥7227 7 /7 %7 1 &
VIRT 4V v EVH A ¥ I A LAY EREIUEHCEE T
RETHolc. MBR¥ELEZ Y vOLB G458 14.1

R R IRS 47 FIEE 1794 S ORBIFFTIC X 5.

Table 1 Composition of artificial rearing medium.

Xyleborus
perforans® X. b
semiopacus

X. atratus
Distilled water 125 ml* 140 m]*
Lauan sawdust 100 g 100 g
Starch 50¢g 80g
Dried yeast powder 15¢g 15¢
Sucrose 10g 10g

* Added streptomycin 70 mg/liter.

%) T DT 4 Vo EVFA ) XTI ALY, VT %
7 ALY DO NLIESDKG & EVE 48.6%, H 7LV 7
F 7 A4 AT OEEHIE 49.2% Th - 7=,

FANTHHIE FHAR (200ml 43 V) 3 X Ok
BRE (2.4cmg x 20 cm) iRk L OMIERGE (125°C, 30
) 277 - 7. ‘

3EDF 7 A A I dic e U Tl b oo /b s o il
e (—kR%3FEM®) 27, Y27 v /%74 ASDRE
HHEDSPERE R RSB 1T72 5 T L B2 Lic® @ & [Akk
Wy, 7499 EVHA I FI4L, I %748
CONWTHEMRAETESED -, £k 2~3 A
ORI T RCBEZRTH Y, LichoT, AL
ZRTHERBIZEED S N i b5 e, THeMERRE 50%
TAa—ABEHETTOBEHERURE 2K (7 ra—
v Hagk) /30 MEIREL, MROEREZEEL
7ot%, W LA ANTIEHNCE 108, MERECHEELC
MRV 227 b ey 27°C, 60~70% RH %
HTFCHEE L (Fig. 2).

Fig. 2 Rearing status and artificial medium from
vessels.
A. Xyleborus atratus,
C. X. semiopacus.

B. X. perforans,

2. B F &
ETERINCT 4 Vo EVHFA 7 %74 LA TR
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Fig. 3 Life cycle of Xyleborus perforans.
egg, ---- larval, v~ pupal, @@@@ adult stage

THesL SN F CoLFER 2R L (Fig. 3). MK
dzENEichbi - TREIIL, ¥ 27°C, 60~70% RH
O EMT CHER hEERE 22 B B ik OIR, Shi,
i, Ko FERLLNS. EE% 1~7 BHETRT
v T w7 OB TR bt, T DOREIN 2
WB¥s. LdRsT, RBIHLBSALN5ET2EH E
7V 7wy 7 EEHE, IO, S, i, pRi
LTEbLE. 20X 5 REFRRORIITX b A
DBIBE ST b, £8biko &0 T 548, KRR
LT, MHIFEFTD 17 kCi ©Co r #EABHEE 2 AV C,
20°C DEETKRD X 5 BHE %2178 - 72,

1) UF

% 22 BHEY 7 ANOEERREE - TATE:
WA H o L (Fig. 2), £odnbTt 2~3 BRTOE
e DT, MER2 FRER L cr 7 ARESR (14
cmpx4cm) T A, #HAFE 650 rad/min ‘¢ %Co r £&
B v 7ot ERICHAWRREEIX 1~5 krad ¢®H
-7z,

2) Bk 2}

BB OWTORHERIE, 74V EVYFA/ %7
ALY, ¥HIV)ZITARTYRBIGTIZT ) 745
DOV - 72, 3 DI L3~4 B AN OREAZRMERL
B ABMBER L ERHON 7 ARBRICAN, ¢ BIEH
Lz, MERIFOHESLFAUTHS, HERX 1~10
krad T o1, F/2 74U v EVHFAL /27400
R oF R R iCOWVWTHE, It 3~4 BLROHO%
FHERBIA 50 HEBLT, HEFETAEZHRER
2,650 rad/min T 7 EIREK L7, #EIT 40, 60, 80, 100
krad ¢¥%H - 7=.

3. HWSRBHROHE

7 v T e 7 EILH & AR OB RO\ T Francke-
Grosmann!® VI 3tA HIaFE7E 28 E mycangia ZFER L,
F OB SAROORTS T, TV 7wy THIX

Fo 58, HTE, FEEEBREDOHBIRT, ¥7 1457
rEoEECET 5 ARHRRIRIC OV T ORGMITER
HY T v 7 WD, Takagi & Kaneko!®, Kaneko &
Takagi'® DV /¥ % 7 4 AT IT2 W T ORI
X 5E, MTFESEOFET 5 WA - PIHHR
¢, AR OR DAL SIL L RERT T b
5. ERELUAVER 0TS E O S MK
Pk o ER R LT, AEEOWYALBITD
nsd. BORAZCEKLAELORILERZIES I T, E
FILIEWT EREDLNTWS., AR TT « Y
yEVHFEAL I X7 4 AT DFREMI DL, ¥ x
—~VvHTIHE L d 0% ATHEhCEE L 2L 25,

s B

Fig. 4 Propagation of ambrosia fungus in the
artificial medium.
A. Normal propagation along the galleries made
by a female adult carrying ambrosia fungus.
B. No propagation (only galleries made by a female
adult carrying no ambrosia fungus are observed).

Fig. 4 i bbb X oL, 7V 7y 7HORNME, kil
ROKBIXE oo BDShAEr s, ThHDEERX
7v ey 7 EILHOEN, SECHAEEORD AL
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PLETHLZLERLTWS, LRz L, §E, K
HBBAC BT ¥ EIIRD X 5 icfils - 7=,

1) BHCA 5 P ER) R & RiEbah 3

MERE R v RRASLERES, BASEE (1 &) x JEBA&E (U
P, JEMAEE (US) xBESHHE (I Q), HBHHE (18)
XA (12) BIXCXBEX & L TIFREHEE (USD)
xJERRATHE (UR) Diabe%Thw, AT Ah
cARE ComgxTem) K7 v 7 e o 7HRT 2 EFAS
, BREBIHE LR OMEH O D AL, TRAPEE
LT, 1A U TR 5 B4 CH s E v
oo X DIAEH ETORBTHEI X 0 THERIES0E %3]
L7z, PHEL 72k Hid 3~4 BRIRBRE N IR D, 2D
BAME, FHADbRICE VMRE 24 1 AT
B 2 BRE (24emgx20em) CiElE LT, B
35H HICR I ARATFE i 32 T8, RIE(EAh R 2 ¥ U e,
2)  RHTAT B R AR & R LA E

BRLIT7 4 Vo EVY AL 7 74 AV MERbDICHT
DRENRE AL 7, £ 50 BTV - B RS S
X DR DEEE B I NERE D, A DA TE %5 U .
EER->IDRFBUOHFLWHAERBCEEL S
<HRUZ., A% 4 BEHE TR 2 BIEET, 14 B UL
ik 3 BRRE T8 5 7o, REEES ROV, BEt
OBREE 1 R FAERBCHEELT, 74U v EvH~g
/¥ I ALVIEISEHEH, YAV I AL AVIT4A0RE
B, 7V /%7442 50 AHiCKIH AFE D35
~, BERR L E T VI MR R s D TR i X v e U,

X B & R

1. SRICxd 2L R & Fix(LigE

1~5 krad % B4t L 720HL 2~3 ARiD7 + U o ¥V
YA 7 ¥ 7 4 ATHEHEIEZ, & 3T 100% OJ LR %27
L, &5 8 krad BBHHIZH VT HIHELEIZ 90 %L E
Zadlc. Lictd-T, LIk T 5 2oicix 8 krad
UloWaslEr+s,

LG DORAHERERT 35 X O R OMEREIT X 0 THE L7
JRIBZ2OWT, 4 HORRMELERZTRY, Wit e
O fE b s Table 2 R L 7=,

SHREIC3VF B 1 124 0 O P D453 55.8
THY, TONRTMERSE 13.1, HERR 1.1, MiF 7.2,
Hd122.4, Jp12.0 TH o 2. FHELRECEWT 18
XUP KT, JFOEFIIABKEFT X 5% K %55
U7ch3, ShiltBudid L, MEOWImCHE - TR LI
B% L Abhvi, F MK B OTEEGE 1 3 X O 2 krad
TN Uz, 3 krad DA ECiiR oI LIz A D
S50F, HEUKHEDIUEIT 23580 S, iE D R i HEE

Table 2 Sterilizing effects of gamma irradiation on
Xyleborus perforans pupae.

Avg No. of survival F; generation*

Cross** &
dose (krad) _ Adults _ Pupae Larvae Eggs Total
& 2

USxUQ
O(cont.) 13.1 1.1 7.2 0 22.4 12.0 55.8

I8xULR
1 2715 0.71.0 1.7 13.7 21.3
2 2.21.2 1.50.2° 3.7 13.2 22.0
3 0 1.6 0 1.3 2.3 13.0 18.2
4 0O 2.7 0 0.7 1.9 12.0 17.3
5 0 1.3 0 0.6 0.6 12.0 14.5

Udx1%
1 4.11.1 3.01.5 5.7 4.3 19.7
2 3.01.2 3.00.7 12.6 4.2 24.7
3 3.31.0 1.30 8.6 6.3 20.5
4 0.10.3 0 0.1 0.5 0.3 1.3
5 0 0 0 0 0 0 0

I&xIQ ’
1 5.11.1 4.10.8 4.9 17.4 33.4
2 2.21.4 1.290 3.9 23.0 31.7
3 0.41.1 0.40.5 0.7 3.8 6.9
4 0 0 0 0 0 0 0
5 0 0 0 o0 0 0 0

* For each dose 10-11 rearing tubes were used.
** [ =irradiated, U=unirradiated.

ROHBHELR., USX IR KT ISXxUR Kick
WL CINOEFEH B EL LB L, 4 krad BBHIC 5 1
TRAEFHRDEFHT 1.3, 5 krad BREHCIIMEHERL R 3 X
CHLORBEREDEF 1ZF - < BB L ix 50572,
ISX IR KTk 1 83X 2 krad CHIDOAFEHB S
W ZR LTV SR, 3 krad U84 COis X O b4k
HFHOBWAIELL, 4 krad B TRERRITE - 2
{EBDLNE» o, RO REEEELT, Fig. 5 ©
RLEX S, 7V 7 ey 7HDOEIHITDOWT bEDIL
bhe. Fig. 5(A) @ 18xUR KTCR7v ey 7
Bilx 1~5 krad BBHHZ I W CHBER & B DO SHE S 775 L
T3, Fig. 5(B) ® Usx 1R K, Fig. 5(C)
ISXIR KTX 4 8L S5 krad T7v7re7H
DOEIEIMETERLTWS, Z Dz &% Table 2 T35
LAAEFRBRD SN WERL - LTk, 7V
Ry T HOEIEEHARLALNS L LR,

INLORRXY, MEDTHE X OCHEHER 2T LD
WERIZX > THEL TR, JHRKCR T 5 e LgE
I3 3~5 krad rEEsxhs.
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O % 1012 14 17 20 35

Days after irradiation
Fig. 6 Survival curves of Xyleborus perforans
adults for gamma rays.

O control, x 40krad, O 60 krad,
A 80krad, ® 100 krad.

Tl ZhO5OFREIT 14 AHE T3 2 HiR T, 14
HLF%3 3 BRI CEHBEAG 2R v AL HIEL T, 4
ERSNTDIDOERFLVWEHERSZCEET 5 HE TR -
7. ZOEE, MBE T2 BORBCE L WwWATEICT
RCEHFT B0t LT, 40 krad, 60 krad i3 0B41L
10 HH, 80 krad ¢ix 6 HH, 100 krad ¢ix 4 B B2
O NTEEHZFILCTER VIR R E L L bhk, 20
BROSDL, ME-ECRoBEKREHEDLILSERLTY
LY ciBiE 12 BHOETRZ T rt v I
ZHaLC, Fig. 7 g w7z,

Fig. 7 X v B854 12 BB it &1+ % LDso 13 57 krad,
LDgs 13 90 krad TH D, HBROTEILBEL W 272D
BWHEETH 5.

99.9r

Fig. 5 Effects of different mating sets of Xyle- 99
borus perforans adults on ambrosia fungus 95l
propagation. Irradiation was carried out at 90

a stage of pupae.
A. irradiated male ( I &) x unirradiated female (U 2),

Mortality (%)
[8:0e)]
T T T ?ol T T

B. unirradiated male (U &) x irradiated female (I ), 20
C. irradiated male ( I &)X irradiated female (I ). 38
10

2. BRARICHTIBERBBLETHELGR ST

) 74V 9 EYHFA %7457 REOHKBBR I+

40~100 krad @ y #EBHZTR o7 7 4 Vo ¥V Y

. e i o 064 80 80 100

17 %74 5 MRBEORE A EEFROBKE Fig. Dose (krad)
6 WBURL 7o, AAFREIRS 5 b5 X 51T, 100 krad Fig. 7 Mortality of Xyleborus perforans adults
B4 cix 8 H, 80 krad Tix 14 HTTRTRET L 7. on the 12th day after exposure to gamma
L& U 40 krad B8%F i 23 H, 60 krad I3 20 H% radiation.
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2) T4V EVHFAFIALAYRBORTLHER
A DEEAZ R BRI 7 FREBE L 2235 A ORI
g i g Table 3 iRl .

Table 3 Sterilizing effects of gamma irradiation on
Xyleborus perforans adults.

Avg No. of survival F; generation*

Dose Adults _ Pupae Larvae Eggs Total
(krad) ? & 2

O(cont.) 13.0 1.5 7.50 28.0 16.7 66.7
1 5.6 1.0 4.50.3 9.4 16.6 37.4
2 4.01.2 2.00.1 7.5 21.8 36.6
3 0.71.1 0 0.2 3.0 4.0 9.0
4 0O 06 0 04 O 0.6 1.6
5 0O 1.0 0 O 0 0 1.0
6 0O 0.3 0 O 0 0 0.3
7 0 0.3 0 O 0 0 0.3
8 0 1.0 0 O 0 0 1.0
9 0 0.6 0 O 0 0 0.6
10 0O 0.6 0 O 0 0 0.6

* For each dose 10-12 rearing vessels were used.

AR ITIsT 5 1Y b OF AT kO AR 66.7
ThY, HRBEBOAGEHT, e A TIEHIDE
o, Wewhze 7y 7 ey 7TH L TKR IS
(Table 2) OXPRIX & [7 UM T & > 7. 1~2 krad B
ST TOINENIATIBR & RIERER, ©RLWEZRLTY
% 9%, 3 krad BRA TR IR 4.0 B X O AHFKOEFNX
9.0 LA &Lk, 3 krad ¥ TOAEFHEADOMHEMW
iZ, Table 2 W/RL B TO IEXxIR K& XL
ML CTWB A, 4 krad THERRS, HE, IR DT
KHREDLNS ST FELTWS., 5~10 krad TIIHEMR
BTSN EE X DRl WINHLEZR L TWDH 2,
R ORE B TCOALFHIE, o BDLK
Do fo. HERREZG BT B L v ORI, BRI
B35 18xUR KTtiabhaa, Hidm i, Jio
HAFELEDOLNTWS, BARRMRERBHAOEE, &<
CHER RO THE B B R TH 5.

Zh S DR X b R OFRIE LR R VIR RO T
hicX b 4krad THBEERINS. i 7~10 krad
FRE oMY, EEE 15 B Bz AT big T
X BREANREL Z b,

3) 797 F%7A4L5VEAOTEILIEE

A O RMAR BRI 7 HRIESH L I5& 0 ERF Y
Hefgh¥d Table 4 TR L 7=,

SRR 1 5 1Y 72 OFEF KO AN

Table 4 Sterilizing effects of gamma irradiation on
Xyleborus atratus adults.

Avg No. of survival F; generation®

Adults

Dose Pupae

(krad) c 3 o Larvae Eggs Total
O(cont.) 13.0 1.5 6.7 0 22.4 44.2 87.8
1 7.21.8 4.00.4 16.2 34.8 ©64.4
2 1.31.6 3.31.0 7.9 20.0 35.1
3 0.20.2 0.40.2 4.0 7.2 12.2
4 0 0 0 0 0 0 0

* For each dose 10-12 rearing vessels were used.

87.8 THV, REDMMILIZ 7 4 Vv EVF A/ X7
AV ERBELEPNhS. EZHcHE VTR
mERL, 3 krad BHTREFLIAFRDOET B A D
7. 4 krad BBH TIE, 74V o EVHFA /X7 A
SEBERRY, HFERE L RDbNd T L7z
P oT, FELEEE 4 krad 2EERINS.

) YHhrvFIALTYRBEORELHE
AFEDBIAZRMEAE BT 7 #RIRA L 723585 O ROE
A5 s Table 5 RL 7.

Table 5 Sterilizing effects of gamma irradiation on
Xyleborus semiopacus adults.

Avg No. of survival F; generation®

Adults

Dose Pupae

(krad) s 3 o Larvae Eggs Total
O(cont.) 23.6 2.3 14.8 1.3 28.6 0 70.6
1 6.53.0 2.51.0 6.0 0 19.0
2 0 O 0 O 0 0 0
3 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0

* For each dose 10-12 rearing vessels were used.

YHhI VI RS ALYOBE, B0 2BOX S 1 A
DX S ERSERECh - TTIbh 5 D Tl
<, HEOMCEIIS TP T LE S e, HERRC
VIOIDAERFIE R S 57z, 1 krad 8BS T3 AFR R
T L, 2 krad THEFEHIZE > 2L BDLN P>
Fo. TR U BEFEEME LIBED LIAKRTH
D, 2O EPLRIELHERIT 2 krad ZEEEH, 7
AV VYA I FTALY, VT 7 F7A4LVEDR
LSRR Z S F .

Z ®

EBRTCAWET 1 Yy EVFA I R I7 ALV, FY
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V, TENWRED7Z235%8, ¥2vF7 b7,
FvavRXFE, rtothomEMEFERMEE LT
%. Kishi et. al1® 34V FRIT7TEI V=V EZVMNE
LI T - RFAE T, SEARKEEORKZHIE L e
&, FIRAKOERPEIELIED S L (MBI E
130 %, BERRN205), 71 Vv EVFAL /X7 4
AYBEEDT VT vy T ELREBROH, M2 EEM
EFTHZLEBDRE, KB 749V, Kxd,
A< bT, =a—F=ThhEOHR LA LA
LORRBBEESREIEVF /A LAVIEIT 4V v EVTA
JFIALYTHY, ZOXSHAEBITbk-T, L
PLBESAERTIEEC CRE EER LR IIER
LAWEERHLTWS., 7Y ey 7TEALBR TV IR
TTHIZEIETE S/ETHIIE, RETHLEHNT
%, RREBETIVVHMRFEILLTWE T Y v EVY
A7 %7488, TOMTOREEREFPELRD,
FEMD S <=V ICHFELTCVHORHE I Ty
%9,

T4 Yy EVHEAL ) X7 ALV LAMMHNDOFK
dicix, 9 100 krad OEMBEZLELEL T 5 LHBEED
Bz, BB43E 12 RHOFSME LDse L LD i3,
FhFE 57 krad, 90 krad THbh, ZOHBEIT A~V
¥¥7 4L @ 50 krad, 91 krad X FFLE O EZHT
Bote. RIELHE 4 krad TREHAMEBOINEIE
5T D SN, 5~10 krad Ci3EE R 7221 @ THE
NH BN, ZOMEMTIELAEIEEZ TS ASFD1HE
Habrobracon juglandis DIBETERID v / %7 4
Ay A a4 AVOERY LRI THS. AR
mpRgREic oW T Kaneko & Takagi!® ix-~v /7 %7
4 AV CHAEFHEPR Y ARG E, KREZTRDRL
THEMBITEL, EIT 5L, EREEFEEVERD
RERWEAETE, ZRLUTHABEROFREILERLD
NEVEEZHFSAICLTWS. ZORAOEINIARE
WINThy, IRTHEREARS. 74V v EVHFA/ F
7 4 Ay ORZBRMECDOWTITR - 2 TIHER T, EiE
BMALTAT B Z BB INIR, TO7 4 Y vy EVF
A7 %7 ABTRANY ) XFXI ALY, YA/ 2%74
A DQEBFECBR R B TH SRR R T 0T
I, AERBIZETTHHEAEE TR, WfHKTD
HEREEWEW—FLTWS, 2OZ :rHlERkREZE
FTHERZENOBAREZIFZRIIL D RV EE X
bha, 7297F7A4L8Y, $yHI7Vv I LTOR
LRI I\ Ti, MR S oIt D FEF EXRE
TOEFHRITFED SNInd - 72h%, TIIFHRD T
Lick o, £MEMIaoREHFHOEZRICISIDOLE

bihvs., 74V v EVHEA 7 ¥4 LVIEERHE, L0
WMWeEhz I S xUR OMEbLERITER - KB, 3~5
krad FEHX CHERS, HEZ T B AL55C L1, EW
ISP SRS LT 22BN Hb N T WS D
T, BHZXVETFARNERILERLTYS T2 2RLT
W5, FRBEORICIBA U 2ol 5O & FRRSY
W SO E BB L, BEOHEIMIH T, 7

VIR TRHOEHEICENSRD SN LITRRFEN T
L ThDH. MRRIIILEZIBY EAXLRD, AERATD
% mycangia »HRAFEZHL, FIEL T LFE 2 BN
CTw3. Figure5 i b s X 5, 3~5 krad O
B LRSERE, 7V 7 e s 7R OSIET 5 8 S
BRIZL 5RNTHEV., CHIEEES, HERHTEIL
LTV 7 nyTHEDRERIESEL LB TED
2, TOHDOFEIRENIPLIRZTL 5D EEh
%. 7~10 krad OFKBEBHFICFI W CITV IR TH
DO¥TEIE, AT L2 cd b, MRRETELE
FTRALEM LT CHET 5085560k, DT &
dlElkkic, BEHOFEATLER? 2773 b0 LB bh
5.
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