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Causal Pathogenesis on the Silkworm, Bombyx mbri,
Associated with Entomopathogenic Nematoda

Sang Mi Han, Ki Soe Nam and Myung Sae Han

Insect Pathology Laboratory, College of Agriculture,
Kyungpook Nafional University, Daegu, 702-701 Korea

ABSTRACT

Entomopathogenic nematodes, Heterorhabditidae and Steinernematidae, were isolated from
the soil of mulberry field, and the high infectivity and invesiveness were confirmed in the
silkworm, Bombyx mori. The cause of non-microbial and acute flacherie was found as an
disease by infection with soil-born nematodes through the mulberry leaves contaminated with
soil and rainwater. The causal nematodes were isolated by sitkworm trap from all of the 5 soil
samples collected on the 5 mulberry fields, and identified as 3 strains of Heterorhabditis sp. and
2 of Steinernema sp. Rainwater itself, however, wasn't engaged in the silkworm disease,
mulberry leaves with rainwater was rather profitable for cocoon production when the leaf
quality was too hard to feed silkworm. Feeding of wet mulberry leaves with rain might not so
harm to silkworm when the condition of rearing room to be kept at suitable temperature and
ventilated well. Nematode infection of silkworm could be occurred by harvesting and feeding of
contaminated mulberry leaves on the weather condition of rainy and wind. For the prevention
of nematode infection, silkworms should be fed the leaves harvested from the higher portion of
the mulberry tree in rainy days. For an oppositional application of this susceptibility of
silkworms to nematode, might be useful on the collection and amplification of nematode agents
for biotic control of pest insects.
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%174 2-(Price Walbauer, 1982), 7} g.9lo] &
FH o2 24831 (Benz, 1987), f7)2 o2 QA=
of vl cherat ez Agke] walel] Tolgich
(Han and Lim, 1997; Maddox, 1987). oF% &4bellA
= Ak vieiAEA F4 Asiye] WAlE=
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A7} 9itk(Mitchell & Fuxa, 1990). Rhabditis sp.oll
23 Aol A% ZldAlEl(Mizuta & Sato, 1965)
9} o], Awtd AL 75 WA A3t
£l Fodale] 1) 73§ 24 EE Ajhe]
A7) et 4, dulAd SAlshs Ade] A
A ARz Aol 715 g oA F-Eoll H-akgo] A
o] 9lx ARG o3| Y AFe] AAHE
Z(Kaya 1988) H52]]] 4 wlglo] 71| ee} gt
o} AEAREA e A, Al A3
oAl T%-0] WY E A Fods= WAL B
I 2 Y A Fot i g AT
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& ¢ Qi At o el Srelle] 34 5l
3k 2 Ao T2 el ool =
wol HE 2E, A T AF 94
A3 mUERA Alpelle] A2 ZE7EA] e
= 7]99% Aol

e 3y

L 849 it 3 HAM A

Aetrio)] L2l EE A= X3} BlE] 24, B
oFgh B 2 & dAoE AAA A AeA
FTH 2 AZEY S YA E A g3t west
A qlAtell A w2918 Tl AHE Folle
ARz AE B A7 EF ZA4E AjxBe(Han,
199724 ARS3HE2 BEARSH ol £3819] L, o
o] A2 o) puialol Ak 1) sjvahd zgka) WY
A AEE A% "o AAE gk S
white trap(Glaser, 1932)¢ 2 ¥-2] 743l w, ¥
A HAA L AEAEL wild type o ¥ F g
6~7AItH oAt A e NAE 33 F 59 Tl & o] &
Slod 3ulH-o =2 A5l c). AFE eelworm count-
er(Advanced Equine Products, U.S.A)Z 74 H] #3
(infective juvenile : IJ) ~8 A3} 31, o] 34| Z %} 10
cm petri dishol] 3 m/®] &£3F<=e) A F918h9io,
2o 5 £ F 647 vho) g X abg Z2ALs}
oy

2

2. EQko| REHAM MEO| £a

ZAEWSIE 5 5 A ge] Hyk Eofdlli] e
2 F-2 oA ol o Zle] 15 cm o]U)9] B
200~500 g A =& F3hoct. HAM- EokAl g 1A
ZHTE Esl] SRS 3% ohg A E8)
A8 ARH29%22.5X 15 cm)ol] W3 TS 724
=gt L §)ell AR oA § 2 53 7)3E g
< o2 Ak ANAE A, A 85
213 White trap 2 6x9x59] 4743 glass chamber
CrE XA Zx o)) el 1x5%x2 cme] o}z A}
A2 X AR X FO)E F32 Z7)of 2A HF o
A& "Holct. 2~3d AHgE AHE S8 EL tap
2 Azl 133 =7 A Ax 2 27405 A4
A12(23~26°C)ell A 159 7+ U5 F2lshe FAo A
& A3t

3MEEE M A 2E
AETE AR Choi(1994)2] vl o] 23}3] o,
el AES 7 the, 80°CE 7wl

FG 4-1(formalin 100 m/, glycerin 10 ml, =5 890
mlyg vk 2 ohg A A o] £ ol $AA
94%2] dF-Eo] Eolole wAAolE ol Y F73&

2 F 40°C2] -27]6) 244)7F ®3 ¥ Seinhorst’
s solution(glycerin®} 96% alcohol £} 5:95 &gty o
2 A9 cover glass® TAWE 12 A= Yo
40°Cel) Ttk 1x)7} =)} Seinhorst's solution-& 33]
AT G|l 24415 BEFS] sk BA
ol glyserin &2 *|& )1, 47} coverglass 9] paraf-
fin&lol] A4 glycerin o] mounting s} T
coverglass 2 & the aluminium slideglass of] 3}
3o} Nikon eclipse E600 dv|7d o2 3238}, Im-
age-Pro Plus 3pAFEA] A~ (Media Cybermetics)©.
2 geist 2718 FAsch

2 o

1. HO|MEY g4 FEHo| AQl

Avbd o] A== FA 58 ol vy
ol AEHA] %2 97t dded, ARt e
HAx AFHA A F-o3el Wzl gl A
gAo] A= A] wFobr] AFAE Al 23bH F4
o2 A= qlch Ao Aot A"
Al e drizbAnteleis 9 A 22}z A Rl 7
2, o) TAHA] d= ARE M 93 F ALY
& ATASAT. AEAAANA opzhA vy &
Flolal o] &7} A A XA 5, o) Al
1A = 5ol A vRAEA B S HA
A= AulE2] &rlg AHARA o] HEHS
o} A3 AlEW 7144 2352 Nosema sp.(Han,
1996) B} 2008] o|Ab =1, Ml E oA 3 &
AL BolBnE Pt AT dANIke et al,
1989)9} v &ts] = o, a2u, AleH A A
ou}t AF-AE AdFe] & rheAd, 23
7S F5HE 7o #EA Sl T ALY HESY
e Ae] A7l= et

AL ok A7 5 v g6 Al 4
= 8RS AT, AL, v]dldle F2%Y
HFo, AL Fol 298 ¥ U1 o2 Bl
FEE B3l AHASClA A4S ZAEII
(Fig. 1). Eoke] <338 nlA5l7] $1s) =]AkellA] Az
H Ao 2HE AHT AES Aol HEsie] )
3 Be A FAg A, ABAA 1 moeli =
0|8 AAZ AHEPo T ARSI 2T} vlasly
Bt W] bl QIAER] kg, A2 E] el
A= AohzbA o] oha A s oH(10% o8}, 18]
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chiling Adequate Hard Leaves H.R.V.

treatment Condition with Rain Condit ion*
Fig. 1. Occurence of sikworm disease by rearing con-
difion during the 5th larval Instar; Chiling freatment,
sitkworm larvae after molting were kept at 5°C for 12 hrs
before feeding. adequate condifion, fed on leaves of
proper qualities with adequate ventilafion, hard leaves
with rain, reared on hard and wet leaves with rain wat-
er collected from the roof; HRV Condifion, fed hard
and wet leaves with rain water on the condition of
poor ventiiation with high humidity above 90% RH.

v, g aqle] FEE AR &, ¥k Fo 9
A% e ¥e Fosl B A A
7 $-oll= vhpe] AoizbA ) Al 9% 7134
7 old 2 Ae gt AHA PH &L 80~90%
AEYct L £ 20% A= Aebdel WhAlgk u]w Al
A FE59He] A=A, FATEYE S 2
olu XA} F b7} AlSHA] AL ol & A-(23~
26°C)el| 4] white trap(Glaser, 1932} A x|&+ A5} A
Zo] FEiE st Aol 71e) 713 H Al A
2 9 chzba s (Han and Lim, 1997) S Wld 24ql
o] dE ] 2% oAk WAVt FEF A==
7S, o] AeljAdde FHs ARE e R

Aol 2@ Al s Walgd WAL 119

Hol| $A Aolng, 311 WU A5oE ¢
e et

9~128%f HFHT 5 He) Eofat A O] o
£ o] 47t trap oA ARl AAPlal= Aogde
2 JAFNI, A¥HA WFo] FFgled,
white trap A x| 3 27¢ el ZE FHoA] WHUA
AZe] Eel=Hdh FEAANE 157d A A3t
A1719] sl HakA W rollabA] mHle] rh Alo)
of vj 2] A7; SollA] thare] Aol =gl Al
A 559 Crelle} vlwd of B4 2 RAA v
2] FAo] #A3F] A=) A7 37} WAEA]
%o AL gl ¥l A= HAHNF
A, AARE Al A, e AEA,
Hefatd s, #2215 Ay 5 A4t 4
2|5l 2| FelAE BE FRX] o] R2l¥ A3}
= FAE 71 7) oloh Eokol B 5 AA
AEe B e FER o 2A, 942 E HE
off A& F3FHA o] Bl FolA Bk A 2
A% WA o2 AulEls g s
(Table 1).

Srolle] 7hedo] #eld AL BT Alfol 354
o2 AYe] Y Apsm Arl ALY Yo, B
ol 3Aslo] A o Fske] o)l A
i 5 wie] JopH S4o] AYHAcHFig. 2). A
A4 F 1R AR AR $5EE e Ae 47
o] oF 5 pm AT Aok wofe) oo EAlE
A9 ik Ao F2 BAshe o EA
2 Fe] FFERCR geld AES 2% Rhab-
ditia Holglx, 2] %l 5 AlE o 24], Steinernema-
tidae2] Steinernema sp7} 2A]%, Heterorhabditidae2]
Heterorhabditis sp7} 371%0|git). LdBox] oj9]
7¥do] ghalgl 4132 Rhabdiasidae®} Rhabditis sp. 2
A1(Mizuta & Sato, 1965), Rhabditia Ho]=|2hE- A& ]|
A RFeE ASEAE o Bl F3kact. Stein-
emematidae®] HelH EAL Steinernema sp. NS
6022] 7#-$-5 Fig. 2¢)] #|A)3}a1, Heterorhabditidac=
Heterorhabditis sp. NH6272] 3 ell-Z Fig. 3¢l el

Table 1. Investigation of enfomopathogenic nematodes by using sitkworm frap from the soil collected from 5
mulberry fleld of Kyung Gi. Daegu, Kyung Pook, Kyung Nam, Kangwon provinces

Soil samples

Locallity of mulberry field

Date of collection Nematode isolates

602 Kyungpook University, Dae Gu City 96. 9. 28 Steinernematidae
627 Sericultural Station, Sangju, Kyung Pook 96. 12. 5 Heterorhabditidae
628 Sericultural Station, Chunchon, Kang Won 96. 12. 24 Steinernematidae
629 Mil Yang College, Mil Yang, Kyung Nam 96.11. 6 Heterorhabditidae
638 SERI, RDA, Suwon, Kyung Ki 96. 11. 29 Heterorhabditidae
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Fig. 2. Stelnernema sp. NS602 aduit with round fail of
female, and genital papliia of male relafed with ident-
lcal genus. A, tail part of the male; gt, genital papillo.
sp, spicule;B, body shape of the female.eso, eso-
phagus. ov, ovary; vu, vulva;an, anus; ta, fall.

ek F B2 F3AoE Stylete] Y Aol AEH
A AFEF F3lo] FHEHK L, Steinernema sp.
NS6022] o}A-S melrl 5 Ho)|o nerve ring U
o] Excertory pore opening(epo) ©] 2= glc}(Fig.
2B). Heterorhabditis sp. NH6279] A& me]7} s
&t nerve ring HFel] eporl $]2|sh= A (Table 2,
Fig. 3Cp] tiz=Aeiqdc}. 712 Steinernema spp.
NS602, NS628 So] mre]e] spicule To] 2a]x|=] ¢

Fig. 3. Heterorhabditis sp. NH627 adult with pointed tail
of female and genital papillae with bursa of the male ;
A, fateral view of taill in male aault,; B, veniral view of
tail in the male;sp, spicule; br, bursa;bp, bursa pao-
pilla.; C, posterial part of female. an, anus;ta, tall ; D,
anterial part of the female and male body; ph, phar-
ynx,nr, nerve ring.in. Intestine;epo, excretory pore
opens.

2 e 2 &AY3}L, Heterorhabditis spp. NH627, NH
629, NH638 52 72| melel] bursa 27} Q3L
spicule®] Adte] Hel=o] )it

%2 77 4232 o] FA2] Ae]7} 900~
1,800 pm =2 50~90 umAEH T, £HRE o)
600~1,200 pm A =0} F-2 30~50 pm 2A] R
o} Zgkew, A Q) 93-L b 2 U7} 25 Fig.
2B9} ARSHA] 2, 2F 59 ARl Xt 7} 9]

Table 2. Molphological criferla on the systemics of nematoda, 3 isolates belong fo the family of Heterorhabditidae,

2 of those found as Steinernematidae

Steinernema sp.

Heterorhabditis sp.

Items for Taxa

NS602, NS628

NH627, NH629, NH638

Tail of Male

Pared spicules with no bursa.

Consist bursa with bursal papillae.

Tail of Female Slightly round.

Slightly pointed.

Excretory pore opening positioned

anterior to nerve ring.
Absent dorsal tooth

Infective Stage

Excretory pore opening at posterior to
nerve ring.
Consist dorsal tooth on the anterial tip.

Stylet Absent.

Absent.
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Table 3. Body size of nematodes on female and male adults with infective juvenile in the 5 sirains of nematfodes,
each strain for estimatfion was reproduced at least 6 to 7 generations in the sikworm host following Isolafion from

the soll
Female Male Infective juvenile

Nematodes Strain - - -
Length Width Length Width Length Width
Stoine . NS602  1,451+51.7 86460 11774175 45420 9354162 38424
elnernema. Sp- NS628  1,175+625  61+42 975+85.0 48+59  867+11.8  39+17
NH627 912+208 61+2.1 6574189  33+17  692+11.1  33+12
Heterorhabditis sp. ~ NH629 17424400 88+89 8504204 52428  790+129  33+12
NH638  1287+427 67432 1,087+31.0 47+15  793+105  45+4.0

o} = 287}k Bldﬂd 7hen 23 QA=A o
°M Llﬂﬂl HE7)e] A e FHe

2 A% ?‘%%4. A7 & 4R Fol 53]
NH629%= Zo) 1,742+40.0 ym = 88+8.9 um &
A 7V 21, NH627-& Zo] 912+20.8 um & 61+
2.1 pm 2] 7P zgie. ghAle] Al 2k Al
o] 7] A= A& A S Bl o}, HEEA] A
9] =719} vlHEHA = ¥skaL, b b =719 Aol
NH629 o4 7} =37, NS628 I NH638 -& o4 7t
ATe]  xelrt Ak #Helgdrd. =EF  Infective
Juvenile(INS NS6027} Zo] 935+16.2 pm Z 38+
2.8 um 224 AY =3, NH627& Ho] 692+11.1
pum = 33+1.2 um 224 71 gk}, 17 o) AL,
NS6283 NH627-2- A% o7 74~76% 24 %}o]
7} 2+& Ho|my, NH629= 9319 45% 24 713 &
o)z} Qlgict. zEl3, Yukd e I & $3uc)
zkgk o} NH627 oA+ 117} 238 A3 =71 1B
o} & 54& el ick(Table 3).

3. M5 S0 HOIES Qe
Agel AHE olle B ¥ 298 FoEA &
2 Ae| Z4] specific pathogen free A}elo]™, 724713l
o 544 oiele S glene AT A
3ulsict. Q9o g TR v|R g 73S A3
W7 50te] 2 207)e] ]”—4 AEg F]I% =5
o 27 A} 7 AT BT 100%2] 7ol
galgglonzg, B APaA Bl A3 A5 ¢
’4’—1°‘ Z?J%Véi—‘: I3g B3 A Aoz
W=k 55 ek A5 U SelAs e
,_1 T3 150712} 8] b7} Eoi8)lE petridish o 30 @t
2lo] ol & TS o, A% 54159 LT 3
TA= 300 A7, LT BE2 444 A7lolds,
60|17t o]l BE A2 Yo7} 100% ]|A}5}1%

th(Table 4). 45 19}2]wd 5 49 WA =24
71 F A% A% 7o #HAEE vay W, LT,

I} LTy 22 ZAs = Y S47F A3 &
ot SdRAZE BRI A7t At 22, 5

Table 4. Mortality of 3rd instar sifkworm larvae exposured fo the pathogenic nematode of infective juvenile (1)), 150
of dose were applied for 30 sikworms (5 of IJ per larval host) per each of 3 replicates, larval host infroduced soon

after molting

% Mortality of silkworms by nematode strains

Duration of

exposure (hr) Steinernema spp.

Heterorhabditis spp.

NS602 NS628 NH627 NH629 NH638

12 3+33 0+0.0 0£0.0 0+0.0 0+0.0
18 50+15.2 3+33 17+3.3 1043.3 3+33
24 100+0.0 27+6.6 231433 26+3.3 13+3.3
30 33+8.8 47433 40+5.7 33+8.38
36 60+5.7 60+9.9 60+5.7 73+12.0
42 83+8.8 83+33 83+3.3 90+5.7
48 100+£0.0 93+6.6 100+0.0 100+0.0
54 100+0.0

LT, 18.0 33.7 323 33.0 328

LT,y 24.0 48.0 54.0 48.0 48.0
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Table 5. Mortality of 5th instar silkworm larvae exposured fo the pathogenic nematode of infective juvenile (L)) ;50
of dose were applied for 10 silkkworms (5 of IJ per larval host) per each of 3 replicates, larval host infroduced soon

after molting

% Mortality of silkworms by nematode strains

Duration of Steinernema spp.

Heterorhabditis spp.

exposure (hr)

NS602 NS628 NH627 NH629 NH638
12 0+0.0 0-+0.0 10+5.7 0+0.0 0-+0.0
18 3+33 7+33 23+3.3 0+0.0 3+33
24 13+134 30+15.3 70+5.7 0+0.0 7+33
30 36+13.4 47433 80+5.7 7+33 10+5.7
36 50+26.4 63+8.8 86-+8.8 13+3.3 30+9.9
42 76+18.5 80+5.7 93+6.6 30+5.7 60+17.3
48 76+418.5 93+6.6 100+0.0 47+ 6.6 70+15.2
54 93+6.6 100+0.0 60+5.7 80-+9.9
60 93+6.6 83+12.0 93+6.6
66 96+ 6.6 93+6.6 96+3.3
72 100+0.0 100+0.0 100+0.0
LTy 36.0 31.9 215 50.9 40.0
LT 0 72.0 54.0 48.0 © 720 72.0

3| Blgdzo] 73k NS602% 3% §-3ollA LTy, %
LT’} 18.0 & 24.0 Al7ko 2] wiAdo] A 75t
Aoz A=) 53 FFolAd= NH6272) LTy,
3 LTy 3ol 7 $-Y3lel=dl, 53] of Als-2 o
¢ A& T 9 =717 5A%F 5 7P 2, 37
o] Aol A LTsp 32.3 AZFO2 A 29424} LTy
& 7P 953 54.0 Al7kelgir}. @Y, NH6272
3o wr} 53Eq 93y F&EIF XAE Ve,
LTs D LTy Zhz}b 21.5 2 54.0 X7k 84] 530 <
FoAE & AS vl 455 A A
o] 915 =3} (Table S).

NH6273 A|2|3F thE Al E2] LTy ¥ LT T
53 ollA] 39.7 Al7F & 67.5 A|7Ee R4, 38)2] 29.44)
7r 9 42,047k w)Ele] 24zt 10.3 Az & 25.5 A]
7ol ] A=l &9, 53 19le]d 30~40
uig] olAte] IS Flgk 26l AIZF el =t
H)7} dojula ol dAF 1 AR XAbEk e
o, §F gl vjsle] AF 52 v]ge] dATFE o]
Aol A3 471 Z713 el uie} AARAZEE 5
Auk, 2 Akl Wz} gt 59 X|Ale] 87
HE A = AlEed weld i Ae)r) ol A
oA wt, AAF T2k U9 &5 19te]ol| tisle] A&
1~2 QA ZA o] BAF 100%2] X|AL27e] 55X}
£ ARo] 2&E ). 3k, dAZE FellA] o] 4A
02 AFo] B A4 1 Fo we} 5239
AN A $7F AR R 383} 58 Yoo AR
o o]z} el =ZA] ¢hg-2 wpadd 7lori(Table 4,

5). A% A77E s 2 oz, WAZE AA
o AL 13 o)Wl el AE A
a7l SR AER 74 #3A2 vehidda, A
ALE AR A7 g 2 pslel) oo A7 A
EHA. Follo] BEHFUKS U -34S e
W gl gt dA7re] w5t e 2437 7]
Qe 71AA A= FA=E A

o &

HAAL WA #EAE ALA A4 59
A o|A|qt, A rollo] #paitae ARt
AN A 2 SAEE Ad 23U A
Fo] Bdel| B¥lm e 1449 878 AT
Zo 2 gt xjAAe A AEA 2 v|AYEA
89le] B od o] sz nie ol
(Benz, 1987; Maddox, 1987; Price Walbauer, 1982),
A% 75 Avkd $730] £ ol WA
QA AZF Zke] BAleA HAA A frei’t 2F e 713
£ 2As}te] 23129l 8718 Al Fe =R A
o} Foll9] AT clitell s, v o= E ¥ 78
o] E719& uf Aol 7P7kE o}E L 3k
T ER % HF & o)g-3l= Ao A, 3}
A2 g2 ) U2 AEF Fo o] vkt
21g Zlojc}.

Steinernematidae®] Steinernema sp.2} Heterorhab-
ditidac?| Heterorhabditis sp. 2 Rhabdiasidae)
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Rhabditis sp= TEA 2 2v|dFE 9ot A
2 glow, FRakzbr|ghe] AHE7| 2 Hel glen
Z 1% Secernentea #12] Rhabditia Hel| 3= 7l
2 A=} dBejx] A Rhabditis sp.2] 7437
FE o7l Mol 299 #9le HeowH, 34
231P0 2 Szt AlFo] AWHS sl A7}
o7 ¢l ZA)5le 2 uhEcH(Mizata & Sato,
1965). m12]u}, ool ghatellA] Spelle] Zhede] ¥
2 A% 5A% &, Steinernema spp. ¥ Heterorhab-
ditis spp= 5 797} 4= 22 Rhabditis sp. 2=
27 S Aoleh. £3 7144 4% U & FE &
F9o 9] 3 F 2o BOEE I AR A
¥z vk (Gaugler, et al., 1980), 170l APA 22 9]
3 A2 AR A, 8 AT e f
A3 AR Ao A= LFE ok v & 2
39 788 A4 AR lEr) & gy 59
o] Ryl v wA £ 9o glolA] AYFE &
71d) Bejsle, 713 AYA] Aoz Eoi7br] sl
t}A] 73t 7)1 v 2AE B8 252 mo)
st A o AP AE A7} @)=
= AR5 Adsle drt oen®, o Axe 5%
Hol glohd A 715 FF3h= o] HHT A
olch. oldt FA& SAd= AbelEZA Stein-
ernema krausseri & §HZol|x] ¥-2]% Heterorhabditis
heliothis = EHF-AE v 52 H¥-& F531S
Z9)& 4= 9lcH(Mracek et al., 1988).

Heterorhabditis @ Steinernema #|E-ol| 2] v] 24 &
gl FATE S T4 2 FYHE SUAT=
zhgo] A=Y wfol A or A )3}
of 7]edgk2 ¥A& 4 ¢lck(Dunphy er al, 1985;
Poinar, 1979). z12iv}, FAde] e AFFA =
313] Z1AA A7 T A Sutel] gl
22, T3 AR Ik Aoz
e AgshA] ot FATe) 48 Agake-
of AiA g 710] opz} A Sl FriEe 54
olghe Zd7) uighAE, AR A T F 2t
A 2 Ado] 7z, AA Al AE S
4715 el AAE A 5 ot 29 AF
ole] Z7)= 38 1.2 cm 58 4 cm A XEo]o, A9
U+ 700~900 pm 2] 7}XH 2l 774 &}, 7t
ol 7IEoE 33 9] 7% 572 2% o gt A
gt Z7)lv} e 2 Gl 54 74 ZRkEhd,
22 713kl 3t AAlGt ale A& H=)7) gt
39, roll A7kl "l 6.5 W99 eitAio]H, A&
stofle] pHE 10 A= ZRgeid oz, 23at
EAtell ulet Hof pHYL 8 oAt R wabEH ©hA|ZE

3 A4 Aol A Aol AdE Welegd wyAe 123

Well AAluta]7L alofudet. 3-5% Srolle A= A
Follrie]l FAX ALl 1~3de] L =|RE, el 19}
2] 30~40 vie] olAte) Bl&R UE Folah 4
7t el ek kg 227 oy AS AE S
&3] AAlvinle 4313ke] sl whE pH w1t
7118 A e A5l 2’k Aol opun, Az}
AE AFol o3t dfrAoln] F&5Hl 23 7
o] Azt = galolrt. o7 S5 A7l w3 A
A Are] =714l Aol A Az E eAS
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