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Mosquito Control Efficacy of a BtPlus Insecticide
and Its Safety Assessment to Aquatic Environment
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Abstract BtPlus is a group of biopesticides that are made of Bacillus thuringiensis and immunosuppressant.
A new BtPlus that exhibits high insecticidal activity against mosquito larvae has been investigated in control
efficacy in field conditions and its environmental safety against aquatic system. This study assessed the
control efficacy of BtPlus against mosquito larvae with two different application methods. In aerial spraying
application (100 mL per 3.3 m?), BtPlus was effective at 50% or above formulation concentrations to control
mosquito larvae. For a direct application to aqueous mosquito habitat, a semi-field mimicking paddy rice field
was constructed. In this condition, BtPlus showed 80% and 100% control efficacies at 0.1% and 0.2%
concentrations, respectively. BtPlus also showed 40% mortality against adults at 0.1% concentration in 10%
sugar bait. However, its control efficacies against adults were much less than against larvae. Safety
assessment of BtPlus against ecosystem was evaluated using young carp (Cyprinus carpio), a water flea
(Daphnia magna), and a honey bee (Apis mellifera). BtPlus did not give any adverse effects on these
nontarget organisms. Based on these results, BtPlus can be applied to control mosquitoes by direct aqueous

application to paddy rice field.

Key words Aedes albopictus, biopesticide, BtPlus, Culex pipiens pallens, safety assessment.
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57]3K(Culicidae) 52 ZEe]oK(malaria)2} AMdSS
(filariasis)?} 7H& Q1A 71AF-S w7512l <L (vellow fever),
) Hx] ¢ (Japanese encephalitis), 71 (dengue fever), <l
2EUY (west nile) B 22 &FF(microcephaly)S F
k= Hlo|HAE QA B 7EslAl Hestke gk Eel
THKim et al., 2012a). ]2t B7]= vid 7 o9 o]/
AFEEOlA T AWS K713 lem, 1 F daeo}
o] A5 mid 3 winky o] o] Abgke] B7e] s HHH
o2 Agstth(Kang et al., 2005).
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U 2] IS TRk A3t A7el] RUHY H
Aot A E = 27|72 BFE dedes, Anopheles, Armigeres,
Coquillettidia, Culex, Hulecoeteomyia, Mansonia, Ochlerotatus,
&g X o] 7t
vexans nipponii), o =3E2/NE7|(4dnopheles sinensis) 2
2LV R (Culex  tritaeniorhynchus)’t 8502
ERL Qlth(Jeong and Lee, 2003; Kim et al., 2003, 2012a).
ol &7 WA= 38}ss K (pyrethroid, organophosphate,
carbamate, neonicotinoid)yS °©]83lo] F2 HF-& Ut

IR1AT

Stegomyia®] 9 LR 7] (dedes

oo =
2 3 3ek wAolut oj=ste] ri(Ahn, 2011; Kil et
al,, 2008). T 7|94 S AFesle] Br] AZo 25 v
= 774 W ¥3FEth(Kang et al., 2005). W0
27] §59] A5 279 STt He Fay deES
W7 Ee AAAA 2719 HALLE flole &84

ok
-
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(Kudom, 2015), A=F&w E= 232 EA AR
72 318k WA (Choi et al., 2007; Wang et al., 2016), 3
A o] & AL 5 T WIHFY UEE
2A71E AEF WA (Yu and Kim, 1989), 28] 9o 7]
=3 WSS W AReske 93 WA(Lima et al,
2015)7} 2th.
AETo A ZFHAMAIE Bacillus  thuringiensis
subsp. israelensis (Btlyg ©-8-3sto] B7] f5 WAl A&
A7 A7 NEE A THLee and Lee, 2004). 18 v} &
7] Ozo] }\1}\101,4 _,6].34 o]-(«;} /\1 /\gEH;“E 13:]8]— u;H ok
ae] SR fE AxF] o ofF F 74l ol oy
gk lego] AFEo] gt o]y e HHOE V)& AF B
o 2715 WAl oA ka7 AEweke] s
AthPark et al,, 2016). o3 F& F& 7]Eo] V=
2w Foll A /HEE HIE|ZH 2 (BtPlus)yF AEA 7N
bl A3k s Y224 (Seo et al, 2011; Kim et al.,
2015), F79] Y7t LFHAAAEAE S T3tsl] W&
o 7Fssldith. &, 271/ SolFos 4FadE Hole
BtIE 7|¥te 8 ZFHAAAAE Vet M= HEE
31/\7} M= AT 25 WIS AFS T ohet &
HenAEe] WA w3l AgEelt). Axd "y
%oi”} TAE ZFHGL Btlol 22 Al FYel o
A MEA HERS-S U3 et A F2hg B g
3)5}A D th(Hoffmann, 1995). B3+ thokak Aisigfo
Z719] Al ARl el AAEA ket AldE
Aete Aoz dEA L UTh(Stokes et al., 2015). 2=
RSl s aH o R WA E fEshs oY =4
| Xenorhabdus$} Photorhabdus Al<tF-o14 EH|ETtHSeo
et al,, 2012). °|& AldFE Z5HIAFL Steinernemas}
Heterorhabditis®] 3 Al (receptacle)el] 212 & E0]4
o2 MA& JrkKim et al, 2012b). ©] A2 7HAE)
7o 220 MRS, 3, 7IE)E B AYskAl =
A o5 A Alste] 259 FHoE wiEHY. 2% ¥
ZYoll AU Xenorhabdus B== Photorhabdus M-+ o}

H~l

i

Of

mlo rﬂ o
_19., off N pz ob rE‘: rk

|

o]FAR-olE AFS AAlsle BAL HlEsle] 2Fe
HoJuke-S A5 FohKim et al., 2005). ofo] A0
A= 20709] T7HERESAARe] AbalE SE) 24

_/] /\«]]_L/\‘] ol xﬂOH/H Hol o

=

%7)8ck(Stanley and Kim,

2014). T ololaAp=o]= AT Sl 23wl
g9 AAH A S Bk B uESe s Bl A

1= A =22 féhr S

EF3t] A%

o] ofg] olo]zAfeo
Xenorhabdus nematophila M=+ B F-S
9Jth(Park et al., 2016).

2 AT HEEYE oY ofe] AFARY] dstor
AAE AT A2 i okl 24& FAEAY] W 2%
o= o]F Zho|H o7 mPsste] FU Fr FAE Al A

)

= 7 E9 B (dedes albopictus, Culex pipiens
pallens)s 1’4%}9& %*4 o}"jr/} ob&e &A= W

I|A=
ZERI)(A. albopictus)?}t "I E7\(C. pipiens pallens)
g AR AURES F 2R BF 25+ 1°C, #5Y]

16:8h (L:D)o]™, JUlHFE 40~60%S FA131 Tk <F 200

nkle] {52 500 mLe] SRSV 94 e ARSI}

ZxAZ x 2], 25x10x8cmpel] 112 &g o

(MillepetArtemia, Ansan, Korea)?} 7128 % (Samchon Che-

mical, Damyang, Korea) 10 mg¥& Y FF3Ict. o<
A 10% AT FFeion, AE5ey] 47

& WA 1If]--r)“(Mus musculus) o] &3 ¥ T At

e Fedd ‘3} A= ]9} “"Lﬂ@FJ ft

Btl =5 HE|EHA MZE

HIE|Z82 ARE 9ISt Bt (B. thuringiensis subsp.
israelensis)’} seed WIS $I8] 2mLe] TSB (tryptic soy
broth, Difco, MD, USA) HiA|ol|A] 24A]7F 59F 28°CellA]
180 pme] &HE2 3] wjdsiet. o] & 1L°] TSB
HiZlo 1 mL7F HEE ] seed WIS TL3 A0 =E 48
AlZE EQE m = AT 2AA3S frstr] fal AR 7)ol
S-St TSB HIAIE 4°CollA] 48A17F 54 #2225 o9
o}, Btl XA} 5%+ 10" spores/mL ©]’g¢] =HE=E 8,000
rpmell A 30 7+ ZF vl S dalde S Fot] AT
Aol MRS AASIAe™ s WA 10
W2 E58It 715 259 1S AgAst Bio] 2%
gS ASA717] flete] 2] 25 AR Xenor-
habdus nematophila (Xn)= BtI2} 5Lt 2764 =
Ak HIEEH2Y] AlxE B, Xn, BEATE AA G
10%, 80%, 10%= 2tz /d=en, BEAzs e
AL o] &3t

HE|[ZE2{A 354 Z(aerial spray)E S8t 27| 759

TTAEE %ff& T Fo 275l gt vEE =Y
sl vEEe 2 see AAsHE A

NEoR 1, 1, 10, 50, 100%E 2]}t vlElZ
2 22 HZ (90 x 90 cm)DL AA 100 mL F-3]&
kAt ﬂww =27 3?3:1 e O o] FofA]
T 1079 5ol = 100 mL7F BANE
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Zolzloll A=A thFig. 1A). 271 52 2582 HE
F 2 FFAE F 24 Al 2APL HeH, & 9
1 w2 ALY §Rto 7 AFA FF Qo] fle MAE A
o2 oA AATHL 25+ 1°C, FF7] 16:8h (LD)
Olﬂﬂ,*ﬁﬁ*ﬁ 40~60% 71010t FA 2= S/ 100 mL
A sl

L

27| M&0f it HEIE2 A N 2 A

R7] Al g HEEe 2] 45ES gRla]
HE|E2| 25 ARE ﬂlﬂﬂ gt} 5ol A"
F8 o AW ALHEE ST} HE S 2] A
zFz} 500 ppm 1,000 ppmol Aom, 7 T B
402 3lekA] sA7E miRke] A AIE 2
g3t ®7] 42 %%E%‘S HE S &5
7ol ZAPE HRom, Ste 2 AFA] gHQlo
7Hi1% Ao Z QIAsIGITE ZF Al 30mtd 3
2 A&t

>£—1nrlrm
rE— ,mZdE“H”
Foee Pog ot
lofr ¥ =2 1 K oo S

40| =T MEHA 2EXE A HE|EA 4EHE
71y o= o] &3l 7kl = AEA (100 x 50 x
10 cm) A &stoitt. o] Byl ] I AFE EE 2em
9] Zo|2 HES & [0cm {HHL2E B FEE oY% o
o, 0|3l & 8§LE A =35I S om AT
HIEZ & o &3 7 £9 2717 5l tg AEA
Are 7re] Bl AP 8LY =5 7IFSE 1,000
ppm¥} 2,000 ppm®] °HA| 2] T=E H7IsAh 7 F%
W ke R pAEQlon, 7 vy & B7] {52 307t
Eli ol ftt. B 54 dFEe HEEHS A
T 24X 7 Aoll AP HloH, *ﬁZ*E I & AL
%% Fo 2 A FA o] Qe A e AP B4t
5 8l & FHol we=2X] = /MAE e

HIE|Z2{ A0 cHst 2H=SEEI}

HIElEE 2o st A5 7IE YA (Oyprinus carpio),
SEWE(Daphnia magna), B2 (Apis mellifera)s T2
Z @7A% 21 A oA ATE A AFS S5 T)

5o 9 QA9 527129 71248 FEQ 10 ppm 7]
Foz FE NFFES PSS AD F Agols

% 20 W ol 54 96 A AL,
EHELS 89 AFNA 2 S0l SEE 4/A7WIA] 2

AbERITh Aldolfe AFo] 3~5em IR AEEAL
1208 FAFE $2(024 x30 cm)ell AlF&5FE 10LE
AR 28 22 +2°C, pHE 7.5+0.2, DOE 94.5
+0.8%, FF7] 16:8 h (L:D)?] 202 <94l A
2a A7IA gsker AFNAIRY FEATA AAS

A8k

SEHSZ "ot A 24417k o] JjAIE AE A,
125 mL &%2] Hle]Adl A8 100 mLE AHE-SHA 0T,
T ZAL FLL 21 £1°C, pHE 74+0.1, DOE Ht
94.5% (92.3-96.7), 33571 16:8 h (L:D)Z F-A5}3 T} A|
845 vj=t EPAYA A|A]E HPH(U.S. Environmental
Protection Agency 1985)9 uwg} ZAsIHoH, Hole
Chlorella vulgarisE < Wt 1€ 13w} 1-2.5 x

0% cells/mLA A =3t th 54 EAH 714 Yol 7t A
ﬂ T 1070A], SEHES ZF A & 30K = A=A
= (Apis melliferays OPFO2 HIE|E 20| Uist F&

%4 B718 ARt APl 0§ §71% o] 15em,
47 5em 2719) A5F 2E|Q12 s Fo R A% §7)
g olgaa, AR89 A7 f2l FABEe] som,
A4 1em 7% 5 S FHE He 2AA bl
mob olg3lgit. W% HAB I Be 7 Ae
3072 YL

(&)
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Fig. 1. Effect of BtPlus (10" BtI spores/mL + 80% Xn cultured
broth) on mortality against two culicidae mosquitoes, Aedes
albopictus and Culex pipiens pallens, by spraying in the air. (A)
Space arrangement of mosquito larvae in a cup, which has 10
cm of diameter and containing 100 mL of water. (B) Dose-
response of BtPlus against two culicidae mosquito larvae. Each
replication used 10 fourth instar larvae of larvae and was
replicated three times. Mortality was measured at 24 h after
treatment. Error bar indicate standard deviation. Different letters
above standard deviation bars indicate significant difference
among means at Type [ error = 0.05 (LSD test).
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Fig. 2. Effect of BtPus (10'° Btl spores/mL + 80% Xn cultured
broth) on mortality against two culicidae mosquito larvae,
Aedes albopictus and Culex pipiens pallens, in Semi-field con-
dition. (A) Designation of semi-field condition for mosquito
bioassay. (B) Mosquito larvicidal effect of BtPlus on mortality
against two culicidae mosquito larvae. Each replication used
50 fourth instar larvae and was replicated three times. Mortality
was measured at 24 h after treatment. Error bar indicate
standard deviation. Different letters above standard deviation
bars indicate significant difference among means at Type I
error = 0.05 (LSD test).

SHEN
RE gy gt AEEA A iiEs A8=E
A] arsine H¥ ¥ SAS PROC GLM (SAS Institute, 1989)
< o]&3le] ANOVA 4 B A Hi7h vaE 44
sttt
A 1
HE|EHA SEHEE 86 27| 752 Y4
HIE|EHAE o]§ste] ofe] 7] {5 A& Fdst
7] 93 To AE A FE AEFS BAT e I
THFig. 1). BIE]EE 29 A B2 90 x 90 cm2)

;g_
AL Al HlE S e @kl 100 mL FF AESA
ThFig. 1A). olw) HIE]Z 2|20 FE7} S71del net F
RIIF@EEEE7]: F=109.50; df=5, 12; P<0.0001, C.

r
rH
H

)

o &2 7l U
100
HEE A. albopictus
1 C. pipiens pallens
80
g
2
= 60
£ a g
o
E Lol i
S b
T
<
20
[N
. -
0 500 1000
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Fig. 3. Effect of BtPlus (10" Btl spores/mL + 80% Xn cultured
broth) on mortality against two culicidae mosquito adults,
Aedes albopictus and Culex pipiens pallens. Each replication
used 10 adults and was replicated three times. Mortality was
measured at 24 h after treatment. Error bar indicate standard
deviation. Different letters above standard deviation bars indicate
significant difference among means at Type I error =0.05
(LSD test).

pipiens pallens: F=98.67; df=5, 12; P<0.0001)°l] tjs+ 4+
285 oAtk AslE HEZSYHAE 7FE0 = 0.1%

£ A¥SIS o /JZ*UHL 20%, W27 25%
o] A= S A7 & 24474 YERNQI oW BlE|ZE X~
O A}S

50% owe EEE}ME o 7 R EFolA 78% ol
A=At HIEEHZ 100% A2l
B b A 83E UEth T R
7] Z7bo|| HlElZ & 29 tist 744 3pol= VeRR] 9
UTHP>0.05, Fig. 1B). W&ty 35 AE2 27 452
W57 Yeie A Ak GAZ 50% F=EE
T 7]Fo2 500,000 ppm)E AEs|oF g0l
AHE A

20 &= MERH SHOIN HEIBHAE
VLI

T AEE 53 ] 758 Wiste AL ddAoR
HZ3A| A olgt= H?é o = AeA FF AGE A=t
(Fig. 2). 8 L] B 788 7 e = A RS o
g3l HIEE 1*/1 7] frs A 29E B4
7ol = AEiAlE o fFEIF o]dEo] AA| == %46&

O%F

ANA AFS 7Y o}oﬂu].(Flg 2A). L Ay T =
o] HEEH 2] Ao g JZ*U7I(F—36.00, df=
2, 6; P<0.0005)9} W7HR R 7)(F=58.33; df=2, 6; P<0.0001)
o] okAl o] yeRgton, F Bl tigh vlElEH X
o] A= zjole FelEA] FUTHP>0.05, Fig. 2B). 0.1%
(=1 000 ppm)°] AP skE HE|EHEE BIEEH L A2t

S 24 AZF AR ) AFERIE 80%, W=
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83%2] Aol Uehston, 0.2% (=2,000 ppm)2] HIE]E o] Bl Ee s A2 F AR Aol dEERT)E 25%, B

H 2 AME T £ B7)E BE 100%] AEgo] 3 HRR7E 30%] A5Ee Jepliien, 0.1% (=1,000

A=At ppm)] HIEIEE 2 X Al FZSETT]E 45%, W R
= 50%2] AFEe YeERQIT FA 29} Blaste] HIElE

HIE|Z2{AE 0|25 27| M50 MEAHXN 22 1,000 ppme] A5 B7] A5 WAEH} IEER

527] A5 tigh vEEY: Age dEeRr]9 wik 719} W R 7 A] 40%9} 45% BH1E ATt

Arzle] gt SAHeE Fo3k o] FelFr}

(Fig. 3). °|1& T B7|79 2582 vEEHE A2 v HIE|Z2{AQ SAME0 Cist otMNM HI|

o o&Este Flsle AES HAFAGEEERI]: F= Yoio FEHES YR HEEY 2 10 mg/Lell ek

318.50; df=2, 6; P<0.0001, W7 = 7]:  F=360.50; df=2, 6; FAEAAHITE Y3t Yo o83 FASAH
P<0.0001). A @3} HEIZ X 713202 0.05% (=500 ppm) A HIEIEH A 2] $ 96 A|Z7HA] 2|Ato](Table 1)9F LRt

Table 1. Acute toxicity of BtPlus (10" Btl spores/mL + 80% Xn cultured broth) to common carp, Cyprinus carpio

Concentration Number of Cumulative number of dead fish
(ppm) fish tested 24h 48 h 72h 96 h
0 10 0 0 0 0
10.0 10 0 0 0 0

Table 2. Symptoms of BtPlus (10" Bt spores/mL + 80% Xn cultured broth) intoxication with respect to acute toxicity of common
carp, Cyprinus carpio

Concentration Symptoms of intoxication®
(ppm) 24h 48h 72h 96 h
0 N(10)® N(10) N(10) N(10)
10.0 N(10) N(10) N(10) N(10)

“Symptoms were classified into ‘N’ for normal, ‘S’ for residing mostly at surface water, ‘B’ for residing mostly at bottom water, ‘L’ for loss
of equilibrium, ‘H’ for hemorrhage, ‘V’ for vertebral deformation, and ‘A’ for attached to other materials.
»Number in parenthesis indicates individuals diagnosed into each category.

Table 3. Effect of BtPlus (10" Btl spores/mL + 80% Xn cultured broth) on mobility of the water flea, Daphnia magna

Concentration Number of Cumulative number of immobilized individuals
(ppm) individuals 24h 48h

0 30 0 0

10.0 30 0 0

Table 4. Symptoms of BtPlus (10'° Btl spores/mL + 80% Xn cultured broth) intoxication with respect to swimming behavior of the
water flea, Daphnia magna

Symptoms® of intoxication

Concentration 4h 43h
(ppm)
N H U N H U
0 30 0 0 30 0 0
10.0 30 0 0 30 0 0
“Symptoms were classified into “N” for normal, ‘H’ for hypersensitive, and ‘U’ for unstable swimming behaviors.
Table 5. Acute contact toxicity of BtPlus (10'° BtI spores/mL + 80% Xn cultured broth) to the honey bee, Apis mellifera
Concentration Number of Cumulative number of dead honey bee
(a.i./bee) honee bee tested 1h 4h 24 h 48 h
0 10 0 0 0 0

10.0 10 0 0 0 0
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2ol FEZAo 7 HolE: Eo]dt Z4K(Table 2)0] UEh}
A sttt AlEol| o]&5 Jolo] AT AT W 4.6+

0.3 cm, 0.9+0.2 g0|TE FEHEE o] &5 F4459%7
M= HIEZH 2 A2 § AR §9 AslE Hol=

7NA| (Table 3)9} AHHA Q1 FEF44S Ho|= 7l (Table 4)

7b HFEA] kot & olgg HF 54X E 4

7} 100 pg a.i/bee FEONA 48A7HHA] AAPHA= 2
] ¢St} (Table 5).
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o L
it

tE
o

Ll

M3k

HIEIZ Y= B, thuringiensis (Bt) 719ke] AZA|olth
(Kim, 2015). t}3l Bt 77} 2k 497 &% 24 %*-‘%
£ ol&sto o -sﬂ—%;% AR5 "ok vlad Cryl =
of TR VHIE
B. thuringiensis subsp. aizawais L BtZ ©]-&3l= Wi
Cry3 54 @) 244421 SAE | Fol= B. thuringiensis
subsp. tenebrioniss ©1-8&-8t] A ZskAl HThSeo et al,
2010; Park et al., 2015). RbHol] 2 Aol 4] o]&-gk H[E]Z
228 A9 gelEe] A5Ee] 2 Cry4 =4 7Iuke]
B. thuringiensis subsp. israelensisE ©)-&351A ETHPark et
al,, 2016). o370l ZSHAA S =22 LT3 X nematophila
wgdE Edtate] A FIARL oA el &
Aurated gk B o

2 B. thuringiensis subsp. kurstaki %=

e W
J

& o] Jhe] HlEER oL @

A gl i A Wk W B2 Fu A7E 3

Ak o8 FH3] 91 T o WFo= Hasiich. s

he AEeln o shit AEA ey Yiolt
=

Tt 3R F ) W viwshach, B w4
AR olo] e 23S ek ALskie. =AEAE
Ak A A Ws) 5] R e Z4e} W) o
Fsto] olel we wy] WiErt BFsPA EAEH(Ya and

Kim, 1989). o]&gt =AejA|e] ZFe] tjgt H]g]&efse
TR ok TR AAEGY gHes 2] &
TS WAE 91% TEE @015 50% ol’de] HlElEH
=33m? (13)E 712
S Ne) Azol|x] AR}
1*4 %%01 FlEEH s
3td BEIZE 29 1,000 ppm 71E FEE LEHsle] E of
= 190l 50,000 mL = 50 L] 2FA) % 7} o]F A of gt}
= ﬁio] L].Q\:]. o]L‘ 6:]/\1)(4 o= % }qu“;_} ;qa Hhﬂo

B g ol tE A e S S HESS
E}. ol AYl AgelA AlgZ ellA 1,000 ppme] HIE]E
H2E 16A17F oJulol] 100% WA EE F307] wZo] A
AEQJL), o) & =AEA 2yl &3 Ax 2 A 4
ol wlajA v WAl @37t YERdt) 1,000 ppme] H]E]

22 100 mLY H]FA
Ak wEbA 50%2] H]FA
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F

pal

ISR -T!

o127t =AEA 5ol A2E A9 oF 80-83%2] A
23 YERIIT 2000ppm°i Aeld 7 A
BHE B AU Al A 89 B} 52 TR} o
o Ag]Elojol HIE|EH 2] WA EHE & F Utk 4
25 A HArh & Aol ARE HEE L oAl o
Al Fejol 71l 7% oHAl9] BlE EAl= AL EkA] T
a8y A E A AFeE AYst & A 7 A A
o &3l A7} e ojof gt} = EFelA &2 Bl
#TE W2 7 T/ AYsE olF 5 At
WA G35 Hagk A3 bl Hls) ArsiAlv 59
o ofg AES 71FeR @ o =Sve A7 ATk(Seo
et al,, 2010). Wb o @ AR HEZej2e] Ao
= AEHA AT Aee TV Ae 5 &30
2 k]| gt A= WS A0 R GdET
=AEHAE e s HEEHAE AT 45 FH A
ej Aol WA= @EFo]l HEEoJoF gt ofof & AolA
< A AEAE dEE F e A
o g vEZe L] 548 FA6IL, 8 E “H7H &
229 =l tigk 54 WU ok W
¥ A HgEe 27t o]y d A H]; SEENA
RS TS —zrz] Sethe 288 Aok vg & 29
AR n|YExcko|th, Bt 2kA|Y Ak
7} 2% 5ol A @il 7Ivks FaL el
5 29 & Hellx 2ZEde] pHe

TS galatal, o9 tEe] Wsathd
Lobe Astaad] Ahgo] FEo]AL o] F
st -8R Sold AdS Tl
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