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Effects of Saline Intake until the Second Mating on the Ejaculates and Sperm Number of Male Swallowtail Butterfly,
Papilio xuthus Linnaeus. Sunao NIHARA and Mamoru WATANABE Graduate School of Life and Environmental
Sciences, University of Tsukuba; 1-1-1 Tennodai, Tsukuba, Ibaraki 305-8572, Japan. Jpn. J. Appl. Entomol. Zool.
53:91-96 (2009)

Abstract:  Although sodium ions induce puddling behavior in males of some butterfly species, the role of sodium ions
in the male life history is unclear. Effects of saline intake until the second mating on the mass of spermatophore and
accessory substances, as well as the number of eupyrene sperm bundles and apyrene spermatozoa, were examined in
the male swallowtail butterfly, Papilio xuthus Linnaeus. The virgin male transferred 6 mg spermatophore and 8 mg
accessory substances with 38 eupyrene sperm bundles and 350,000 apyrene spermatozoa to a virgin female during cop-
ulation. A small spermatophore, a little accessory substance, and a low number of eupyrene sperm bundles and apyrene
spermatozoa in the second mating of mated males the day after the first copulation were found. Mated males fed on
both 20% sucrose solution and 0.01 M saline solution for two days after the first copulation transferred similar ejaculates
at the first copulation. Saline intake recovered the ejaculate mass. Because a large spermatophore and a large number of
sperm must be advantageous to the male under sperm competition in female polyandry, puddling behavior might be

important to increase reproductive success in males.

Key words: Apyrene spermatozoa; eupyrene sperm bundles; puddling behavior; sodium ions; spermatophore
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WARO HEAE 2 EITTRR L, 2 2 5K # BT 5
[ ] LIHENh B T8 < 25554 (Norris, 1936)
TRV AAL T VIR TRREEINDZERHENIZEH
T %72 (Arms et al., 1974; Adler and Pearson, 1982; Boggs and
Dau, 2004). EH, fEERLYRHOFEMMIITEAL F
MUY LAEEEZATHENDT, IKITEIO IS Y
T LI AEIFD 7 TH % & Smedley and Eisner (1995) 13
fE# L T\ 5. Pivnick and McNeil (1987) (k% &, 2D
KU THEZF M) o AL, RERICHEANZ TS S I,
PETONDIMLEE RG50S, §LZ5456, K
L7HEE, Lar o7& D ERRINED FAT5L%E
AbN5, HEOBHEKINE L, ZREFRFICHENTEAT S HT
i EMESRIN T B kA KB A S AR AR CTHE SN T
% 7z (Boggs and Gilbert, 1979). ZMZBHIDFEDLZ A,
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REERHAUZERERNTHIELIZS L, RERBNTEKF
T 3HBNEND T (Oberhauser, 1992) , Z D, FE NI
ICHCOWTF22ZRICHWTE 6 2, BhEREE ERT
5. EALZRETPHOBEORT L MOERNTIRE DA -
720 (Wedell, 1994), RiOHEOK T AEMRL =0T 5% 5
(¥ (Parker, 1992) , AT EMIME 5 Z & LS
EoTHIENE LD THAS ., MEKTALEIZHEATS
ZE ME T IcAN & 45 5 & Watanabe et al. (2000) 1
WRTWB,

Watanabe and Nozato (1986) X, 7 I 7 %7\, Papilio
xuthus Linnaeus (F3 W H | 77 N1F 3 9Fl), OMZAERE
TYYE 3 MRS 5 WM Lz, Wb Lrhud, o
SRR AR IO & MO AR AR I IE E L 5 B 7
B, HHAEETHYIMERREL T3 ETTHS., &L
HEDRBRWIDORZETRE LG AEEATELLLTE, Th
DIEORE TN AL DEOE LPAEATE BV
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51, WifwmFicA flEk->TLES. L2»L, Wrot
PEL IR THEAWBEOEFEIZIIGKE LT Z 23200 (Bis-
soondath and Wiklund, 1996) , — HZZJE LU 7zt 1 ifA] & [6] %
ORARERPRE R 2O X213 LIES SR 22 %
(Sims, 1979; Watanabe and Hirota, 1999). L 72235 T, oK
I2&D, KaeEFoDEEE < LUl 2 B H DR
DREREIZE T 2 FHERNE X LHT2I05 8050,
Watanabe and Kamikubo (2005) &, FHLHEDF I 771D
ML b o oW AR A 5 &, PIRISEREREC VT,
FARBTEIZEDLS VWb DD, 5rxkhhr 720k K
ELRAEFEATHI L ERL,

FITINENYE - RXTY U FICkoT, BHE S A
SV TCHBICRE S TS ZE AT RETH S (Watanabe and
Hachisuka, 2005). Z 2T, EWNEH L 2+ TR X H 7
%, —EHM, L b Y AR A ER S THUORE
S, FALLWEOHEEXLNBIMEOEHR, T O
BNz LT, 7MY T LIEOEBED, HOLMRET S
EAWEOEERCHETOKIZE 2 2R EMEEL , WARST
FOFIBHEREZEL 72,

MRtk LU

2007 & 2008 FDOZhZh 5 H~9 HiZ, XM
TR THIEL 229 I 7 /AOMECE T X &, LU 729
HIZFNE | Phellodendron amurense Ruprecht, D% 5-Z
THIE U7z, PR, @RI TRO R A L
721212, 0.001 mg OFEE THRELZHE L [PHLIFAE] &
L7z, &7z, KON R2» 5N TORE % 0.01
mm OREETHEL [Hi#KR] &L=, ThsoflEsk,

B FEAR I M 7 L b XY CERRR S A i
A U7z, PUEU 22U R 2 5 RFHH 7 — & (fiE

40cmX B 40 cmX & & 50cm, #H:1emx1cem) 1ZMEHE
B A2 AN, BHICRIIX 27, Ak, SIEFEKZE4IC

L CHNAOMAE D /LS 2{HE A H 5 (Watanabe,
1992) OT, FEAERNOHEAE T 57280, WAL
S0mm L FTH 720, PULEHAED 400mg K TdH -
720 U7-HEZEEBRICHER U o 72, ZOREH, SZERIC#HH
U 7= HE D RAE OF-4913 52.38+1.33mm (n=80, +SD),
PUE R E D -1 1d 463.43+258.30mg (=80, *SD) &
KoTWb,

e, PULBHICKRZROME L 282 &1, MA@ L
T, BAIh QO aoER L VEEWEOHEE, e
NOFERKETFHROE, MEHETOREMELZ. ZhoD
Wm0 H~5 HEIKE ¥, ZoOIEH 5 5§k %E
B X7, 72770, WHEOBERURER L LTI
T-727:%, 0 HEDIKREB%# 5 A 2 EIcxd LT, BRE
£ TOMICER 5 2 kv, (IKEBRHIZE 2 718K
Z, OZFHEK, @20% ¥ a bk, @0.01mIElLF Y Y

F

LB TH B, 512D 20% ¥ 3 k% 5 5 % 7%
GlEODEMEALT P ) Y LW E S G A S HES IR L
2. ZhoDlfEEHORZREOM R X (FHlE LT
HRRITAT - 72), AL EOER (R EOER,
WAENOERRE TR, B TREELZ, 7377
INME20% ¥ o3 BEE AT X B 5 SAREIZIR S T, UIKEL S
BeAZIE 57280y (Watanabe, 1992). —75, 0.01 mifb
> b)Y LBRREERE S RE LA ETE S L
Watanabe and Kamikubo (2005) I3#5 L CWw 3%, ZZTAK
WFFETIE, ¥ a BRRODIRIE & 20% 12, LT MU AVETR
DIREIZ 0.01 M IZERE L 7=,

INV R - RT v CMERE A RS X 2%, MRS E S
HAE A YT 2 2T [RIERM] L@z, RE/KT
%, BEZr —VANR U7z, iE, EHICHET 2y £y
FTUIDFEE L, Bl AE Y2y FTUDED , ik
PHOUGE T O U TR B AR U 2. Ka s (g e
A 7-RREEARORES (FFE 0.001mg) % HIE L 7%
%, RIEE, SRFAEIO ML, 85 L TR
ETRTHROBN T2 SEAOE S 2 lE L7 (FBE
0.001 mg). RIBHEBZOHBIE T VIRT, K
HRENET S Z L AWEEL -0, FEEEEROEX L
BIRE AR XM L2t Rk > R EAOTEEDEND
HEE R AR LT3,

K ENOK - EOME L, Watanabe et al. (2000) (2L 7=
Mo T, AT HIE 40 5O RKRFEMSE F T, MK T
(IR A AR U BIE U 7=, WIRISE R, TR O BN,
A& EHROBEOKREA BT RFECHIE L, ZD2EEERD
gL L7z ORE 0.001mg). WAkhiz [RyEv s
EEDNBAIMR S KRG 2PN T 27EH %275 DT, KE
BT, IR OBECRIC, EEANRIC 1.5mO~ A s
F a2 —TEHTHY, NI 5PN U 720k & BRELL 7.
FrEEEPREAELA-ES THIE] &E®L -

ek ES

PHEE B OARRZROME L AZREOMEE DZEEIT TR TH

L 7=, ZEEEERNZ 62.2+13.50 47 (n=80, =SD) T& -
7. R THER, MowREEohIZix, [T %
L7=Ran 1 2L, ZORICHEDY 7 X RO B E
BA- TV, FEEOERIZ 5.95+0.70mg (n=80, =SD) ,
B E O EEIL 8205136 mg (n=80, =SD) TH -
7o, KN S ERK TR 37.6211.9 K (n=80,
+SD), MERST 7S 350,550+126,039 & (n=46, =SD) &,
Hxhr-,

R, 1 H~5 HOKREHAMW , ZEAKE252T80
WaEMEEsWERR O, ZOkS BlEICIE, ¥V
Yy N CHEREIIZ M) & i U CHEE X ¥ 7. RO
13 39 mg DZEFAKABIL , ZOBIC#E Lok ER
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Table 1. Quantity of intake and discharge for distilled water
(DW), 20% sucrose solution or 0.01 M saline solution by one
day old males after the first copulation (mg, =SE)

n Intake Discharge

DW 30 39.2+6.98 12.8%+5.40

20% Sucrose solution 31 147.8+6.90 0.1+0.10
0.01 M Saline solution 29 90.0+20.53 63.2+20.26
0.01 M Saline solution 14 111.9£34.83 82.1£34.33

20% Sucrose solution” 14 139.4+13.13 0.0+0.00

n: number of males examined.
# males fed on 20% sucrose solution after 0.01 M saline solution.

13mg PEi L7z (Table 1). ZOBOENIZE T 3HHEEIZ
f26mg EkB. v aliRAES Z 21T, zﬁTfréaﬁ%

IO & U CHEEE G L, BEGEIEA 148 mg & 2
D, EEBIETEFICSLS iz, Theoifidize AL HEL e
F, ZORIEIN0Img ST Ehh o7z, BT r )Y AT
WEGAHY, WREHTT2LE5ICOWAEMIXL T

5 ORI IS L, EEEITF 90mg 722572, Th
SO, BXUBDIELAOBKEIHLL TR, 20

&, MEEHOWKE G2 X 512x0, PEl
mid63mg L& o7, L7ah->T, KA RIZ 27 mg
LB DFER-KE KERENT L2 5T,

WAL MUY AEWE S RS A 71k, X512 Bk
% 5rG A i, BT A 112mg, ¥ & 139 mg 1L
L7z, ZORDIENLF MY o AEEOBECGEIZIENL S MY
T LD A& G - HEOBEE L FEZEITI S < (Mann-
Whitney URE, U=183.0, p=0.604) , > 3 FEiEOEEE
&, ValoAE B Z OB ELHEETH - 7
(Mann-Whitney U #7E, U=200.0, p=1.0).

ZEFHLEOHEH, HY72 0 OBEGERLPET R, KN
NOEHHBEOBRIZIZEAEEDLO o7, 722 a b
W5 A7l 4 2 Z i3 57z,

PIEIZEERE T 20 5 8 IFIRILAIC | FFORZEREDME L />
R R7Y VT HAT 572 9 ORI TR TR EARK L 72,
Thbb, BETELr -l k2 6 T, SR FHASL 72
OO0, FEARHIEIRE & HEA T & - 7=k A 3 58

Tholz, LhL, YIRIRERET 25 12 KEHHRIZIT - 72
LTI, REZEMNOMASBR S, ORI T4

HAXIR T2, REEBNT 71.3+24.47 57 (n=4, *SD)
ERREVWE DD, PIRIRERFE RS EEHEEXEI L5
7z (Mann-Whitney URRE, U=97.0, p=0.375). L» L,
FMAOEREIL 1.04+0.18mg &, FIEIZERHIZEA L 22K
AEROEEITNE 572 (Mann-Whitney U B, U=0.0,
p=0.001) (Fig. 1). IKEXE T3, ZEKL»5 1%
2o 72 HEORE AT, KEHBAEZ 212 L7250 KREE I
HBLTO-74, SHEICE> TEYIRRER K D AR

- 10 - DW 3*
(=) - Sucrose solution
€ -+ Saline solution
~ 8 -e- Saline solution + sucrose solution 6"
E
K-
[] le ... . . _
z 6
g 2
2 a4t
Q
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E 2
g |
("]
0 - . . . . .
0 1 2 3 4 5
Resting days after the first mating
Fig. 1. Effects of the resting period after the first mating on sper-

matophore weight transferred at the second mating (*SE).
The shaded area including a broken line shows spermatophore
weight in the first copulation with SD. Numerals beside sym-
bols show sample size. *: significantly different from that of
the first mating (Mann-Whitney U-test).

INEN4.55+024mg LATEA S -7z (Mann-Whitney

URE, U=11.0, p—0008) Mtf )T AERES AT
B, MUHEEOMMIAB KLY 8#<, 4HHT
553+0.29mg &, %)JIEUEI:'IH SHALZEHEEHREN

53 < #5572 (Mann-Whitney U B%E , U=40.0, p=0.301).
ValliiE 5 AR AORUEROKIMNIX S5ICHL, 3

IZHERBEMNE L &> 72 (Mann-Whitney URRE, U=
109.0, p=0.359). LT bV v ABHKRE ¥ 3 BHEOW 5 %
5z ORI EEORINT X 512508 T, 2 HEORE
THINZRZ R & A% O®E X OREIZERE L7 (Mann-Whit-
ney URMGE, U=138.5, p=0.797). Z DK, 5 HEDOKE %
1o 72011, IR ERICEA L R EDEED 15158
%% 891+030mg W5 KESfFaEFEAL L.

PR ERHICEA LB EOE R, YRR 12
HE % Tl 3.83+0.27mg EHEIT/NE 2572 (Mann-Whit-
ney UMTE, U=0.0, p=0.01) (Fig. 2). ZEHAKRLHEI S I
VY LB AES A, 5 HRES- AR T, PIkKE
HLDEERIDEOHBREL2EALLEL >
(Mann-Whitney U RR7E, U=0.0, p=0.003). ¥ 3 B %5
A7-HZ, 2 HEIZ 6.74+0.70mg D EBIRE #EA L
T, PYIxERF e AR R & 5724 (Mann-Whitney U
Mg, U=67.5, p=0.065), 3 HHLURIIHOERESED
7z (Mann-Whitney U B7, 3 HH : U=39.0,p=0.013;4 H
H @ U=49.0, p=0.006; 5 HH : U=71.0, p=0.005). —J5,
WAL+ VY LR E Vo3 PETROW A& X 2 72
W ZZFEO# H 1213 8.08+0.25mg DI BIE Z AL,
WIEZE FERE & A B2 23 %8 5 > 72 (Mann-Whitney U R 7E ,
U=69.5, p=0.860).

HEA LB REUL, pinizxE IZHORE
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Fig. 2. Effects of the resting period after the first mating on the
accessory substance weight transferred at the second mating
(=SE). The shaded area including a broken line shows acces-
sory substance weight in the first copulation with SD. Numer-
als beside symbols show sample size. *: significantly different
from that of the first mating (Mann-Whitney U-test).
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Resting days after the first mating
Fig. 3. Effects of the resting period after the first mating on the

eupyrene sperm bundles transferred at the second mating
(£=SE). The shaded area including a broken line shows the eu-
pyrene sperm bundle number in the first copulation with SD.
Numerals beside symbols show sample size. *: significantly
different from that of the first mating (Mann-Whitney U-test).

72354, 12318 REBEREIIA KA > 72 (Mann-Whitney U
MeE, U=17.0, p=0.001) (Fig. 3). KEHMH, 2K
5.z 7-0E%, 2 HEOKRE THIRZER & BB AZED KN
31.0+3.1 KOBMKG TR ZFEA LTz (Mann-Whitney U
Mg, U=116.5, p=0.158). ZThiZxtl, ¥ af#k% 52
THERIEAL T M) Y AVEWRE S A 0, LT M) A
e Y 3 BRI 55 A DA L - B R T RO,
ZhZEN 1| HOKE THINZRIRFHISEA L 22 e AR
Wohix< &7 (Mann-Whitney URRTE, JEIZ U=64.0,
p=0.054; U=104.0, p=0.099; U=57.0, p=0.149). XL L&
IZHEATE O, LT MY Y ABHERE Y 2 BEOW 5

P

YA SF

x10,000

80 -
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9 -= Sucrose solution
o -* Saline solution
‘g 60 -e- Saline solution + sucrose solution 3*
[
&
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g
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Fig. 4. Effects of the resting period after the first mating on the
apyrene spermatozoa transferred at the second mating (=SE).
The shaded area including a broken line shows the apyrene
spermatozoa number in the first copulation with SD. Numerals
beside symbols show sample size. *: significantly different
from that of the first mating (Mann-Whitney U-test).

%S5 HREG A 7-HT, #IRIZZRERD 25 f5& %5 95.7+4.7
KEFEAL.

HIBIZZRED 12 RIS O RE S 22 EA L 72
BRE T 8UZ 73,615%46,058 AT, #IOIZEREREE IR THRE
124 7% 5 7= (Mann-Whitney UME, U=0.0, p=0.004)
(Fig. 4). VY TUEBB DA, -7=8DD, 3 HELL %Y
K& G Z 7= HEA R TEA U 2 ARG 78U, #llnlse
FERRICEA L 2R T e K& a2 ECEr 72, —
75, 2 A 2 WA 5 2 -5, WInse R e A RED
7811 253,839+8,348 KD MEALAE T &AL T 7z (Mann-
Whitney URTE, U=13.0, p=0.106). LT bV 7 L %%
R, HWALF N Y AT E Y 2 WEROW G & 5 2 72 HE2 )
MIEZEE B IZEA UM 11, W& 4% 312,620+116,548
A, $%#EH 35987215114 K TH D, YIERZERETHAL
7B BREED B 572 (Mann-Whitney URBRTE, ZH 7
N U=34.0, p=0.686; U=46.0, p=0.470). ¥, 5 HEE(L
T M) AEIRE Voo BEAWEN T & 52 713, YI0EERE
BED 1.5 15 & 7 % 571,750+59,211 RO MERKE 1 % AR
IZHEALZ.

= S

KGERBEPEEZE T L THREAREEDTHS.
Watanabe (1992) 1%, MBI E=F I 7NN HBL»
REoNE» 7D LT, KeEEZ K 15 HRE

AEDOVBZLERLZ, L L, KyoEEHEBEILET
TN (Smedley and Eisner, 1996) , AANIZEH D 5 Z &

TEHRIZBBO N DS EEZ 5N T35, Watanabe and
Kamikubo (2005) &, 1M &V EREDIEN T b v A4
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WRESA72F IT7TINOREIIEEAER YV 7 &iTD
N EHE L7z, Smedley and Eisner (1995) &, WKz
RIS R Y Y &S Y vy FARIADO—FE, Gluphisia
septentrionis Walker, OHEIZF MV o A4 F ¥ 2 RKNIZHD
Tz MEL TS, R\ T, ZKEE A7
HEOHEM U 72iikid, EELL 2KICEDIRE 5728 DTH
D, FBEHRICHEE STz, FRkOMEmANENL S MY o
LR EG AT HEC Aoz, |OPEHE, 26128
SEOEOEHDO WA PPN Sz, P25 F ) o A
HIXELAERIMTE L5 720T KRER), K252
7115&31 DELBRICERLEVEY Ik TR LZZHT
, ARBELEAKGEPLLF )T A4 VEERNICE
b%:tﬁotC%ﬁnﬁW.%%*@ﬁ%be@A%
WGz 7003, mH, RNIZK 20~25mg 28789, 3XD
EIRTH L6 ThS. —F, ¥ aliils5 4
7 REE, FEHORE R b“(:}’o’%f 5ovR, REARRYICE
ML TWb EHIZAh A, REEFTXTRNIZEHD LS &
L-TREMED & 5. $HALF M) & AW & RNIZH 30 mg
i LEiC X o I2y a Wil e 5 A 720, > a P20 &
GAlHEZEAEEDLS RWEEEEAT L2 1T,
IZE 5Ty a BREDNEBRARETH D I L bbb 7.

IRIZE A 5 12 IR IO 2 jEE, hEk
FAPBEDROBT LIAEATE L o7, EHKES

ATHEE, SIHREICER L ZRELTEHVSOT, 2
HORZRERICHEA L 72Rae @i, KaL eyl
MORZSETICHELE» 7L 04D, ZOKS Kl
i, MEME > GERL ZRREER ST, Mok
EHUORRLTLE S magtrEny. —h, Bitr by
LIEWES A2 70T, AN EEEEEDOKE S £
THRET2DIZ4 Hrh 572800, AEMETHROME 1
HT, BEMTORE 2 HESBETE /DT, FbY Y
LRI T OEERE 2RO MR DB L EZ LNz,
L2 L, ZOEMZPAEBECOVWTIEARHTH S, o b
WORELGZ-[XD S, BT VDL > 2 Bk
DS %5 Z 72D FHH, EAWE KT 2R EPETE
T2V ERIE, IEZ T TaMKEIT AL, PIRIRE
ICHEALZFEAYE LT ERRESDEIE6NB T L
ERELTHWS, Gk, HAMERIC—EZDOF ) UL
BhEEh Tz HEidL vy (Adler and Pearson,
1982; Smedley and Eisner, 1996 7 &)
KEBSRHAIMOHZREAISHM A LR TE, LEOKE
TR FHRFIARNC LS LV FREHDH ZDT, HEIEZT
BRI INGELRIEMLEL S & LTW5B L Cook and
Wedell (1996) (33EXTW%, AWK D, EDBEHKE
BA27-HETE ) DA FOKOKETIIRE LD &< 0
BxETnwWaZehbro7z, LA, 2 HELI EKRE X
B2iEE, EOBKES A TNTY, PINRERED S

BEORBRBTREEATEILIIC LS I LBEETH A
5. NS HRFEUPEATE L TL BRI NEL2ED &
dDLEWVSHEDEIE 2L EAZOND. ki, AEIZTI A LD
P HMNEIEE, | HTEES 2 ZENTERLIZE
hrbo6T, KEHEAEMU TS, #IRIZERL LD
EXIEPEL o 7.

LR EHIOMEOMEE, BB EEZLETS I L TEHE
DRBEEMBINDS Z L PHF I TS (Watanabe,
1988). F I 7 d, SHERICER X B 728\ 2T
i, PHLEZOHED I D7 A ¢ B Z LN TE
BWDT (Watanabe, 1992) , MEDBEILEE IZHEL» SHEA ST
BERFBIMKFL TR ENALS, LaL, M-S TX
Lk, #EEZMEBIhILVWIRENH 5 FHT, HiE
REIZE) % 238t < SMED Sl 9 < (Watanabe, 1978) ,
R EEINC & S BFRIAPIRD EN D2 B E I X 35T
W% (Forsberg and Wiklund, 1989). L7235 7T, XET 5
ZLTHE»SR/ONEREBIZKBHREN T X b % L0l 5%
52z ZRREET > TWB WA, FEE, ZHXE
THMOMEIZERBUDOLERITSE <, ERFERE L N
(Svird and Wiklund, 1989). Molleman et al. (2005) %, M
DA PERZ BRI AL WFED HEZ ERAKIZEEN 28R A 20
ZEeEMOMILE, REMT L& k- - EBOMICHRE
ERRIE RS2 7201003, ZhZhofilc k& ket EA
THZENMLETH S (Oberhauser, 1992). L7225,
R E I3 Han R+ EE 85 Z L NEHEE
THY, FITINOHER, WEZT TESWKETS Z
EHEIBTH D EVA LS.

i £

T+ U AKIIEEEO BEOWKITE) & RFE S B A8, NG
HIZBT2F MUY LEORENIHS 212k > Tk -
7. BREETIHERLZF V) o 28X F I 75O
DHEFE L 72K a0ER OB E O R, AT RO
B, BT ORBICH A 23R &3z, BESYIRIs e
1238 RDERMET R & 35 TARDEMKET % 5 A7Z 6mg
OKya & 8mg DN EIRME % MEICiEA L. HIRZED
Y HICHORE S B 723/ < siya s fHaiving, 2=
DEBKETHR, BT LIEATZE» 572, HEES
TIZ0.0IMIEALT MU T AWEWEE 20% ¥ =2 B & 5 A 7=
K, 2 HEOKE THIRIZEFERE & RS 0w o AYE %
HEATE 72, PRI ESHOEEEUIEANE % 2odi bl
EEzbni b, ZRIXEHOETIIAE LRHARLEED

WSR3 RN 5 5 7280, BORITEYIHED B
YEEEDETHS .
1M 3 W
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