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Efficacy of Wild Rice Extracts, Oryza officinalis Wall and O. punctata Kotschy
for Controlling Brown Planthopper, Nilaparvata lugens (Stal)

fpmnna Bunun”’ fawassas Aundaras” unund A’ gnans Husuiasy” nuaosens udynyyiv”
hinan 1 fiawa siasans® nunes qaaed® nagun anfios’
Rattigan Intama”" Rattanawan Jansasithorn” Pakamas Wongtay"” Supaporn Meeprasert” Kamonwan Yamboontab”

Panadda MaPhao" Peerapon Moung-ngam? Kanok-on Wuttiwong? Kulchana Darwell”

Abstract

The National Rice Seed Storage Laboratory for Genetic Resources, Rice Department has collected
wild rice varieties in Thailand, as a database collection for increasing productivity and utilization. The wild
rice leaves contain bioactive compounds that can affect brown planthopper (BPH), an important rice insect
pest in paddy fields. This research aimed to analyze of wild rice extract bioactive compound and to test the
efficacy of wild rice extract for preventing and eliminating BPH i.e., repellent efficacy test, effects on inhibiting
food intake, effects on the number of BPH nymph. In addition, the study of appropriate timing and concentration
rate of wild rice extract were also observed. The results showed that some chemicals have been reported
as larvicidal activity such as acetic neophytadiene, phytol, stigmasterol and dibutyl phthalate. Testing the
efficacy of wild rice extract of Oryza officinalis had the highest repellent efficiency at 72.50 and 68.75% after
24 and 48 hours of spraying treatment respectively. The wild rice extract of O. punctata was able to inhibit
BPH feeding and the amount of honeydew was 9.67 mg. Spraying both varieties of wild rice extracts on
different rice varieties had different effects on the increasing of BPH nymph compared with distilled water
treatment, especially when spraying wild rice extracts on PTB33 and Pathum Thani 1 (PTT1) which found
lower number of BPH nymphs when compared to spraying on Taichung Native 1 and RD43. The optimum
spraying period was every 15 days with 10% concentration rate. This study can be concluded that wild rice
extract can be used as an alternative safe method for preventing and eliminating BPH, reducing the use of
chemicals, and increasing value addition on wild rice varieties found in Thailand.

Keyword: wild rice, Oryza officinalis, Oryza punctata, plant extract, brown planthopper, insect control
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UIADANAEUINAY TARANNLTNTWAINNTTNAT

v

naaaLse] a1nduiiansaiadein O. officinalis

WARATAANNIINTY UTHIMT 100 Naaamns ldaaly
o 8 , Ao o

NIZUANAUMLLNUAZ DD NN AN LS
al F% al

ANATIRsATIdAzaadnan A 1R IaInIzUanan

o
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a aa 1 Y v azulx = g’/ a d‘
500 HARAAT WuasUuAd R i esAsLAg Lia
u’]@ﬂﬂ?ﬂQﬂWWWMLW\‘ILL@QV]’m’]ﬁ‘ﬂ@’ﬂEILW@ﬂﬂTWICﬂm@
mm@mmmammﬂmm L'Wﬂl,llﬂ‘ﬂqil 1 94 8m91 5

ARANTLNN MatANLaauuad 30 U ATANLA1WIL

a

a1

fsaunaENL AR A TINLILUA LA 9T dIAn L
Fagauineanuiungn 7 1 luusaznssuds 1in
fayanidnszinnuulslsunieatanaelsunss
IBM SPSS Statistics 19 ulisnifiuuiadaresdays
{835 DMRT ﬁizﬁummﬁ@ﬁu 95 Luafidus

4.6 M3ANMIAIMIT TR N AN TN TATR
4191)1 O. punctata sesnsaumasnsIandima

FNLNUNITNAADY randomized complete block
design AU 6 4 TuusiaztsdiunnsAnslag 19

[

fuganaInganiivl 1 $1ax 2 navona Tnefnsnsdanng
AnAnndniuaesdnsaiandatln O. punctata 5
§m31 A8 0, 1, 5, 10 waz 20 iwlafidius (viv) 38n13@nen
MItiunNa uazn1eIzdags AEUNNImUALY
fuvida 4.5 N3AnEERsALIdLdUR Nz Ay
gasansarindnatih O. officinalis sladeemmatnszian
Fiana

Autunsdden e lian el iRnsaauaw

b4
A o

QoM 2741 BIAIATHA ANTUANANS 60-70

wadidusl uazan nlaaGeunaaesgnini 37+1 a9m)
v

WIAEA ANNTUANTNG 40-45 1afidusl o anniii

IeNAERFINIUITNG uazAueRAtdlnant svei

a1 3 1 (AAAN 2563-1UNYY 2566)

NANISNARBILATIANTDL
1. MsdAszvmansdaeininasanalnaau
Frunuaasitaiadialisanisaruanwae
nszlandinaa madan1s1ag Oyetunji WAZATUE
(2014)
nsarAATsULLAaLTEd WURsAUsTNa LM LAT
yasa1sannantudatlwug O. officinalis uag

'8

O. punctata Wiesumeuiuansannainludioniug
n143 ﬁﬁluﬂuﬁq@mqmmu AU 37 39 UAT 27 A3
pudfy Faduanssznaniszian 1ima naa
Buvie uaaneged 3nTuE amesea s wanan

FanuasAlsznaunIauARNdNATY waziisnaenudn
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1 v
Aanuineadesiunalnnisdudaniaasyauinaes
uNad laun @ns neophytadiene, phytol LLaz dibutyl
phthalate Inanwudngnsadnainludiaiug

v i 1
O. punctata {81973 3 18in lutFuounnigaiiie
wWeauieuiuaisainanludaiug O. officinalis
uazansanaanludaiug na43 (Table 1, Fig. 1)
o v [ IS
maarialagldarsazae wuedALlsznauniA
revasannanludataiug O. officinalis uay
Gl = o o ¥
O. punctata wWisuwmauiuaisainainludig
Wug n243 TadusnesAILAN AU 27 28 uaz
17 @17 mua1au laaasAlsznaundnAny Taun

neophytadiene, phytol Wag stigmasterol wunnnlu

ansarmannludtwaesiadien Feudeuiugns
annanlud1aiug n143 Tnewuans neophytadiene
uaz stigmasterol anfigaluansaaaniudiat
O. punctata WAz WL phytol mnﬁqmlummﬁmmn
ludatln O. officinalis (Table 1, Fig. 2)

2. manadaudszdnsninaasansannanataly
memu@mwgﬂniﬂmmﬁﬁﬂma
2.1 mMnaaauLscansninaasasanagiag
’luma‘@@nqwﬁﬁuﬂ’z77@'&7”0z,ﬁ’fm”mwﬁ%ﬂnfzfmﬁugwm
n1InAgeUasafadiatiine 2 alia wu
Usz@nsninnislaumnsnaiuadeldag Ay
(p<0.05) AUNINUEENNAY walaiLAnsNaTuNAg

Table 1 Area of bioactive compound of wild rice extracts with soxhlet extraction and solution extraction

and analysis by using GCxGC-TOFMS

O. officinalis O. puntata RD43
Compound Soxhlet Solution Soxhlet Solution Soxhlet Solution
extraction extraction extraction extraction  extraction  extraction

Neophytadiene 574,119 880,739 737,926 1,394,590 286,824 442,521
Phytol 828,913 569,769 1,021,065 447,221 500,834 327,002
Dibutyl phthalate 43,128 - 43,163 - 39,504 -
Stigmasterol - - - 186,720 - -

L1006 O. punctata

le+06

mm,

RD43
m]]_
700000

400 WWWWMWMWKWW |

A W‘M&Wm

O. officinalis

b VAP

Tme(s) M &0 80

| | \ |
1 15 1600 180

| — TIC Widce 0 Offinal sohet Reconctl &1

— TICWidnc O punctata soxhlt Reconci(x SpiS0:d —— TIC Witce RD43 sowhket Reconctly £:4 |

Fig. 1
and analysis by using GCxGC-TOFMS

Chromatogram of wild rice extracts of O. officinalis, O. punctata and RD43 with soxhlet extraction
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16e+006-

14e+006-

1.2e+006-
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Fig. 2 Chromatogram of wild rice extracts of O. officinalis, O. punctata and RD43 with solution extraction

and analysis by using GCxGC-TOFMS

o 1

aa v = o v 1
ANANUNIINUFREATazE IR Inadnsaindnq1ln
O. officinalis Fsz@ninmnislaninigniaaay
72.50 amnaniwll 24 dqlus wazisr@nsnan
nrlaanasnaasatay 68.75 waainiwll 48
dTue dadluldlianiaaaeiuiulugisadindingd

= dld a a 1

O. punctata wazdnsedlau NHsz@naninnisla

Fa818Y 69.16 LAY 62.08 ANNATAU tHaaEull 24

4114 uazFasay 68.75 Ay 60.00 ANNAIFL LNBLIAN
el 48 Falwg (Table 2)

2.2 NINAAaULEANENINIANAITANAT191]

ﬁ)’@migmﬁu@11/77?%@0@3Lﬁy9”ﬂLW§ﬂnnfmﬁugﬁmm

HANNINAREL WU WugdaRLfdniusiunis
yiuansarmdnata 2 Wuﬁ:LLmﬁﬁm'“u Tnenisnuans
annd191 O. punctata UWWUEE1Y PTB33 W30
ﬁummﬂmL‘W?ﬁyﬂﬂix‘immaﬁﬁmmmﬂﬁmmwmm
lesTign 1.94 Radnin uansadnadidtdfyiy
Wugmgaunn 1 (12,53 Hadndi) Uyusiil 1 (6.24
AAANTH) waz NU43 (17.86 RAANGH) WuReaiUNNg
Wuasannd1ath O. officinalis asuuWUgd13 PTB33

4 v
wumi@mﬁummmmLwaamzimmﬁmmm QAN

Table 2 Repellent percentage of both varieties of wild rice extracts by

1% (v/v) concentration rate compared with distilled water and

acetone treatments to brown planthopper

Repellent (%) to brown planthopper (mean)”

Material
24 h 48 h
O. officinalis 72.50 a 68.75 a
O. punctata 69.16 a 68.75 a
Distilled water 0.00b 0.00 b
Acetone 62.08 a 60.00 a
CV (%) 16.70 17.51

Means in the same column followed by a common letter are not significantly
different at 5% level by DMRT
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Uanouyavnuldifentign 6.78 finAniu unnshsetng
IdadnAyiuiug ingauuinn 1 (16.44 Jadniv)
eIl 1 (13.48 a@ANsN) way N143 (22.44 Hadniu)
wazmeudaeinAuaLILLEEN PTB33 nunsga
AuanresndenszlandtnmaaniFunnaanany
11.73 {adniu wansinget el Atyiuiig s
wiW 1 (19.97 Ha@niu) Unusi 1 (16.71 Naani)
LAy N243 (22.90 Aadnsw)
dlefiarsannisruansatadnate 2 1ia

&

Lﬂ‘?ﬁﬂumﬂ‘unumiwumn@umuuwuﬁwm 4 g
WU m@mmimmﬂummﬂmLwaﬂmv‘immmmm@
unns1gaeeladAty TnanisWuansanadnaili
v ¥
O. punctata AILIUAUGT1YI 4 Wug a1unsneueanig
a dal al 901 v
AnnuavnIeswannsEinaduimalne i Fuys
wiuilaaga (Table 3)
2.3 NINAAaULTEANENINIANAITANAT191]
k4 2
Aasaaauwasnis landmIa
v
NANIINAZALNIINLATANAL12111919 2 1A 1
5% Q; 1 1 a o o & o 1
uginannagey wudn VLNN‘]J{]ZWWHﬁﬂuT”WJN
k] fafuansaratat s eeuREn s an
NANATNLLUE LI TaEnisnuasaiadtia

% %
0. officinalis WLANWIUFIaaNALNTEIAARLIRNA

VUAUENR 262.50 Fsanszan lwanANeiunNeans
Aun1snugnsanadnatlh O. punctata (269.29 sasia
BN LLﬁiLLmnﬁm@ﬂwﬁﬁﬂdﬂﬁﬁyéq (p<0.01) MU
miWuﬁfmﬁﬁﬂéﬁ (352.25 AapiansenN) (Table 4)

&gt wudn Snuausaseunaunszian
%ﬁﬂm@ﬁwwur}’fuﬁmLLmﬂﬁmﬁ“u@ﬂNﬁﬁﬂﬁﬁﬁﬁy [
WUEHUNIUL PTB33 Hatuausdagan 208.38 fasie
nsenng uansngatelddATyiuRuiued 1
(277.55 Fiaplanszn ) Wugaauua e 1(310.83
FAFBNITNN) UATWUG N243 (381.94 Fasanszna)
(Table 4)

2.4 PIANEN TS AN BN TR

c o e =z %

annitheesieaureunaenslnad@disna

NANTTAN® WUGN TEEZLIRINITWUATH
ﬂﬁﬁuﬁuﬁ’ﬁmquummﬁm%ﬁqﬂﬂLLmﬁﬂﬂalvuTmﬂmi
wugnanmnda1 O. officinalis waz O. punctata 9N
7 Uy 15 Fu Tinasasuaumseumnaens Inndinma
Ainuuudud2 lduAnFNSTUNNaTR uALANFNgeEng
Wad1Aty (p>0.05) Sunevuiiesaiaiden nsng
Wuasannd1ath O. punctata uax O. officinalis )
15 fu nususwisauuusudadeniign 6.50 uaz
8.50 FAFBNTZNNN AMNATAL TENAINT AB NIINUANT

Table 3 Amount of honeydew excreted by brown planthopper in parafiim sachet (mg),

after spraying wild rice extracts of Oryza officinalis and O. punctata by 1% (v/v)

concentration rate compared with distilled water treatment on different rice

varieties for 48 hours

, Extracts Variety-
Variety
O. officinalis O. punctata Distilled water mean
PTT1 13.48 bcB 6.24 bcA 16.71bcC 1214
RD43 22.44 dB 17.86 A 22.90 dB 21.07
TN1 (suscept. ck.) 16.44 cB 12.53 cdA 19.97 cC 16.31
PTB33 (resist. ck.) 6.78 aB 1.94 aA 11.73aC 6.82
Extract-mean” 14.79 9.64 17.33

CV (%) (a) = 6.55

CV (%) (b) = 6.42

"Means in the same column followed by a common letter are not significantly different at

5% level by DMRT

- Differences between variety followed by a, b, c, d

- Differences between extract followed by A, B, C
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Table 4 Number of brown planthopper nymphs on different rice varieties (per plant pot),
after spraying wild rice extracts of O. officinalis and O. punctata by 1% (v/V)

concentration rate compared with distilled water treatment for 30 days

Variety No. of brown planthopper nymphs/plant pot Variety-
O. officinalis ~ O. punctata  Distilled water mean
PTT1 284.33 241.50 306.83 277.55 ab
RD43 334.67 367.50 443.67 38194 c
TN1 (suscept. ck.) 258.33 265.17 409.00 310.83 bc
PTB33 (resist. ck.) 172.67 203.00 249.50 208.38 a
Extract-mean 262.50 a 269.29 a 352.25b

CV(%) (a) = 15.27 CV (%) (b) = 17.31

Means in the same column followed by a common letter are not significantly different at
5% level by DMRT

Table 5 Average number of brown planthopper nymphs (per plant pot) on different number
of extracts spraying, after spraying wild rice extracts of O. officinalis and

O. punctata by 1% (v/v) concentration rate compared with distilled water treatment

for 30 days
No. of extracts Extracts” Time -
spraying O. officinalis O. punctata  Distilled water mean
Once 259.67 cA 269.50 cA 44517 bcB 324.78
Every 7 days 9.50 abA 9.16 abA 435.33 bB 151.34
Every 15 days 8.50 aA 6.50 aA 409.00 aB 141.33
Extract-mean” 95.05 92.56 429.83

CV (%) (a) = 44.43 CV (%) (b) = 23.62

Y Means in the same column followed by a common letter are not significantly different at
5% level by DMRT

- Differences between number of extracts spraying followed by a, b, ¢

- Differences between extracts followed by A, B

v 7 SunusuausseuiinuLugugng 9.16 uaz 9.50
fasanszane mnandy luansiinisvuansadio
41911 O. officinalis Waz O. punctata Fenasamen
WUANUIUFARIBBULUAUTY 259.67 UAT 269.50 Fiasie
NIENN AINAIAL (Table 5)

nenuTNaL NN 15 Fu SunufgeuTinuLY
fudnartesfign 409.00 sasenszane uanAnsatnad
ed1ATAUNIINUYN 7 T1 (435.33 AaFiaNIznNN) was

1381539701349 T 15 L 2 nengrau - SulnAN 2567

NIWUEASAEN (44517 fasianszans) (Table 5)
2.5 MIANEANNIE TN AR IR AT
#1911 0. officinalis AaseaNaENs TAndmA
nanuansanadnatin O. officinalis WiazAIN
ddufluiean 30 §u faesiuiufidawna
nszlamdtnmauANAnsetnag Aty (0<0.05) Tag
NINUAEANd DY 20 iwlafidus wuanuausaaa
Lw'gﬂﬂizimmﬁﬁmmuuﬁwﬂ’mﬁﬂﬂﬁqm 231.08 61
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Table 6 Average number of brown planthopper nymphs on rice per plant pot, after spraying

wild rice extracts of O. officinalis followed by concentration rate for 30 days

Concentration (%) of wild rice extract,

O. officinalis (v/v)

No. of brown planthopper nymphs

on rice per plant pot”

0 644.33 ¢
1 351.41b
5 302.16 ab
10 284.00 ab
20 231.08 a
CV (%) 18.43

" Means in the same column followed by a common letter are not significantly different at

5% level by DMRT

Table 7 Average number of brown planthopper nymphs on rice per plant pot, after spraying

wild rice extracts of O. punctata followed by concentration rate for 30 days

Concentration (%) of wild rice extract,

O. punctata (v/V)

No. of brown planthopper nymphs

on rice per plant pot”

0 640.33 d
1 343.75 ¢
5 223.91b
10 86.16 a
20 51.83 a
CV (%) 16.23

' Means in the same column followed by a common letter are not significantly different at

5% level by DMRT

AENTTONY WA LLANFAIN g DR LANENDY 10
wafidus (284.00 AAENTZNNN) LazANLILNDY 5
wafidus (302.16 fasansyane) wALANANeLNeR
wadAryiuaNdndu 1 wadidusl (351.41 Fasia
dl [ 3 v % & @ 6
n52019) ManeNenIANNNdw 0 wWaFidus wu
v ¥ 1
NuIUFEUNAENTE IAARUNAANINTIARN 644.33 B
FansznN (Table 6)
2.6 NFANHIAINMTNTUTAN AN YBNATATIA
P | e g a ¥
9191]1 O. punctata FlesreeUIBNALNIE IAAALNIAA
n1anuansanadialn O. punctata wsazAIN

4
@ 1 =

¥ v o = 1 o
WNTRIdWNan 30 91 ANAARAIUIUALEAULNAL

o

v
nezlnARUNANALANFANSA Ut N TNd ATy (p<0.05)

o

TAENITWUAB AN NTU 20 Llafidus wuaiuaw
14 % 1
fFageumaenszinnduinauusiuinatienngn 51.83
FFaNIE0e Wh L WANFANNSADRALANENDY 10
wafidus (86.16 Faranszana) luauznensIAnu
1 ¥ @ & o o 1 d” =
Wudu 0 wWefidus  wuaiuausaeaunaanszlnngd

¥ 1
WIANANINTIERN 640.33 Fasanszna wAnsingesinedl
HadnAryiuAudndy 5 wWafidus (223.91 sasia
N32019) BazAMNdNTY 1 wWefidus (343.75 Aasia
n3znN) (Table 7)
=2 & = [ Y [

n3FAnEaIAlIENaLNIANTaIdaNTan Adn9LN
pRp A N £ o o o
NinavTednasien1sUearTuiI9nLNad Wan Lazany
(2004) 78911497 An13ANEIINNAlNANNAILNILA
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Antuitadnfinsdvinaneresuani Tnedrnas
sFamsunuelasianininasipnuiRasda i
neaineAusuniu laun anslungu salicylic acid,
terpenoids, phenol AL monoterpenoids W UAU
(Oyetunji et al., 2014) %qmiﬂ@juﬁmmrsﬁmmmdﬂ
ﬁ@mm\lﬁﬁlﬂu antimicrobial, anti-cancer, anti-
inflammatory, antidiuretic, immunostimulatory, anti-
diabetic, antioxidant llagradical scavenging activity
W (Venkata et al., 2012) ziﬂm*umizﬁqﬁmﬁwﬂu
ngu terpenoids taun neophytadiene, dibutyl
phthalate, stigmasterol LLag phytol Lﬁ@ﬁ’]mﬂﬁﬂmﬂ
Tneamaenszinndinmna wud1slungy neophy-
tadiene, dibutyl phthalate LLas stigmasterol Tudn
NANAILAN Iummvmwumiﬂ@u phytol 1uquﬂ@um
mmem”‘immmmmmmmmm (Jannoey et al.,
2016) BaNAINER U AN AU ans
stigmasterol luansarinannmanldith (Inula britannica)
nfpnuantiF lunssinlsszazdafinde lnanunisnig
wnnindatiaz 50 finanududu 2 faansusefiadans
(Cheng et al., 2012) $9NTNANANLR LI/ Eeiae
(Gade et al., 2016)
nsthansanadnatunldlunisdesiundndng
N ANNaNUATEURS Velusamy LazARE (1990) WU#NT
annd1a1ln O. officinalis wax O. punctata X
Usz@nananalunisaauguuuawialudiaded 1
ULAEAAL Wan WazAne (2006) ANMINWLANTENA
4191l O. officinalis (ecophenotype E15-8) ﬁm’m
dindu 5x10* Tuimsnsuseladans Juse@nsninlu
nsaangqnslals Panonychus citr LaziwatSaw Aphis
citricola $atiaz 83.3 Wax 87.9 ANANAL 1ialanHY
11l 24 d2lu9 uaz fouas 87.9 UaY 82.5 AUAIAL
fi1aan 48 dalug
nan1INAdauls@nsninaasansanadnntliluy
mm@nqwﬁﬂumﬂdﬁqLﬁw‘fmw??ﬂmﬁmm%ﬁﬁm@
afeil UsvAvanmnnslatirnieasdausiiasas 68.75-
72,50 @eviaendnenuadeues Wan LazAnE (2006)
anaiinenananududuresgsafRlFunnsng

o
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AU wazldiuuNaIA 19Tl Y a1adauani i
ssAvanmlunislaunnsaialidos Gannnadudy
gpeanniutladadnAisznimilalunisdaiaia
se@nsnnaesnisidansannannivg Lt @nsnm
BN (Fabrick et al., 2020; Majeed et al., 2018)
[dlafansunnaressnsaindiatidanisiu
avnsresiLFuSanasnst iRt ANe A1nnns
NAFALATENINUAN AR ATt 2 TTinanunIn
fudannsfivemisld Tneflnasinlinaanssland
ﬂfﬂm@@mﬁummimnﬁu%ﬂﬁﬂ?mmﬁmmﬁtﬁu
duilidesnannansatpanftsdaulngflnnaaniilu
ngulugnsain (insecticidal) wazdnsla (repellent)
unasARgG (Azad et al., 2012) druiuludarlndou
Tunifignalunisaauguuansineiy fagudiat
O. grandiglumis Hilsz@nsninlunisaruanuuey
naziuniiga udu (Wan et al., 2004)

dgUnan1snaang

astlAlansasanadiaLn O. officinalis Waz
O. punctata WU4N AEN1ANTALLLABLIAILAZ LI
AN9TAZANY AAPZINLRALIIZNALIN AR NEATY LA
fpunaadasiunalnnisdugeniaasyipulnues
wuas oun @ng neophytadiene, phytol, stigmasterol
waz dibutyl phthalate Tan17aiALAAZINAANNTOANA
anslauanmneiy viralusz@naninlunisanmnans
winzalalduansnedu Al Tunisiaendsadn
=® v = =® & dl =
AIABINANTUNTNRALISENaLIIRIANINAL]A Laziaen
ot o o ol e - o
TBATANIMNNzANLATNU s AN BN NgINgR

Warhansadadnthannnisadauuumediiamn
naaaulsc@nsniwlunisaauanmasnszlnadunea
wuangnsanmdnatn O. officinalis Nusz@&nsninean

R % e -

s lamiandamannsyinndiinalan lwanenans
annd191)1 O. punctata ANTRLUEINIIRATILBINNS

X o % v A e
weanaenszlnnduna lduniga dmsugtuuunig
wuansanadntie 2 aliasanatanaanudndu 10
wWasidust (viv) 0 15 Fu aeHasiaauIusiaeunaY
nszlnpdunmanINngn
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ANUBLIATY

2BUDLAMNINUALETNINYNANARTITBUAE
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IngranfduuazuinngTy (anan.) NaaTNuAL
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= ¥ L dgj o ¥

NI wazns il selasdanniieiugnssudg
Tasenasnsldlsclagifanniiaiugnesudng sia
TA3ann9 1523817 uazae10UANMNLINAAE NN
A o ¥ o le a’l/ ° & ' Yy =
M liaAseauiidnsagandlilldfanm
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WaNdty Aude, Wazwa dasew, adtyTun ﬂﬁau%r WAL
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