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ﬁﬁm’mmiddLaﬁumsm%rgLﬁuimﬁmﬁmﬁuﬂ%ﬂ‘ﬁaglu%nm‘sammﬁ%ﬁUﬂavlﬂimmwau
dunidluntsninzasluuis | indole-3-acetic acid (IAA) uaz gibberellins (GA,) MyisuasIiie
nagaulsznSawpesgailunis IAA uaz GA, %amﬁmwm%aﬂﬁﬂwnﬁ Pseudomons fluorescens
sPoo7s  lunsasiasunmisiasyidvlansluszuumsnianzindunis Namﬁﬁ'ﬁwuiﬁﬁaﬂﬁﬂyﬂﬁ
SP007s 8NUNIDNAG IAA LAz GA, VL@Tﬂ%mmmﬂsLumm'iL?;ML%a nutrient glucose broth Wiy 47.5
Wae 54.7 ug m” GNEIGU 3NMINTIIFALAILTT high-performance liquid chromatography (HPLC)
%amﬂlﬁﬁmﬂﬁﬁmmammwvﬁ W‘]_I’j'll,"'fi?aﬂﬁﬂ?]ﬁ SP007s sNIaNAauazUaalaas IAA LAz GA,
Afldszanswaassuidafidudnsien Suansnuug ANWEIAH UAZANNENITINYDIAUNTINZIN
lovaiisunuaasluugaamey 1AA uaz GA, dmalﬁﬁmﬁmmwm’aam’mmzﬁwvlﬁaifu wanNaNNHEs
wutszininwlunisaalsnvevlunesuazlugadamnesuniofs 71.3 uaz 73.9 % mwau waalins
ﬂqm&lﬁ@]LLﬂ:WulUﬁ’sElL%ﬂﬂﬁﬂbﬂﬁ SP007s (10° cfu/ml) Lfiamﬁ']mq 14, 28 Uaz 42 1% ﬁagammﬁ
uraslsiiuinumenanmismugulsafislasfrisdegadfing sPoors dafluszinsningslums
DugnAazoluuiy

ardan : safluuiiy; mawinidoelse; miniugulandiis; inwasdunid

Abstract
Enhancement of plant growth has previously been reported for some plant growth promoting
rhizosphere (PGPR) strains as a direct result of microbial production of plant-growth regulators,

including indole-3-acetic acid (IAA) and gibberellins (GA;). This study focused on determining if in
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vitro 1AA and GA; production by Pseudomonas fluorescens SP007s could promote plant growth
activity in organic production system. Results showed SP007s secreted high levels of IAA and GA;in
nutrient glucose broth with 47.5 and 54.7 ug ml_1respectively determined by high-performance liquid
chromatography (HPLC). Under laboratory and field conditions, SP007s produced and released the
plant growth hormone IAA and GA; that enhanced the percentage of seed germination, number of
lateral root, plant height, and root length same as synthetics IAA and GA;, resulting in plant more
efficient improving nutrient and water uptake. Moreover, their effectiveness on black rot and
Alternaria leaf spot reduction up to 71.3 and 73.9 % respectively was obtained after seed treated
and foliar sprayed with SP007s ('IO6 cfu/ml) at 14, 28, and 42 day-old after planting. These data
demonstrate that beside the biocontrol agent, SP007s highly effect perform as planting hormone

producer.

Keywords: phytohormone; disease escape; biocontrol; organic farming

1. A1 wazfidszAnnawgslunisgaaianisaiy

Aua55Tunsandsrasasiaily  toulavasWanaeafia (Prathuangwong et al.,
NARAANIINITINHATVIUILINAAAIFING 2009) Ssmaigidvlaasfivinalasason
I(ﬂU@‘id@iaiz‘uumsw§@ﬁ°ﬁﬁﬁmﬂ°ﬁa:‘3mm@g nnSunmpavaailunlasianws indole-3-acetic
Lidntafagniunaaiedelunnsszinauas  acid (1AA) uaz gibberellins (GA,) Fadi fdamius
Az wazdywimsaedemaaiifiaaaaan Tununul3uIm endogenous  1AA Az
o a

2 fanuiiluicasldiinsniaiasduuuay  gibberelic acid muluduwirlaosinaliiaasng
U 0
~ o ‘J A o [ a WQ a a
NARNWITUUNISHAANT ANt TRITIAT T BaB1IUAz T AN TEENTNINNIQATUENG
L ni S e S anuaulen s uaana s 9IM1TANNAWVBINT (Buensanteai et al., 2008)
U +
v oA a a 6 di v \ A nA g o
Huilnafa mandaRTunuinsaIBund Sauiu laglunguuasiiziniuludesmszasluuuscyy

9 v a a v A &
msmuqudagisleslfyiunioniosefing  Usuimd plasiawizazihduiuiverygsu

vhTwluszuumanie aaedianldimsdnm (Farnham et al., 2009) Lﬁall,ﬂumia@ﬁunum's
SSuadnIdalbastiantfuasnalnuadise nagnnAN e luladnduszansawluns
ﬂﬁﬂvﬂﬁ P. fluorescens muw”uf SP007s Gauen ﬂquq&iiiﬂ},m:ﬂ’dmmiﬂﬁ’aaﬂwu%%aﬂi:@u
Ignaunsnmseunnnswdieen Ganssal,  NIlTduiesuaiimaetydvlavesialdly
2551: Prathuangwong et al, 2005) lagife arisane sadudssduiiawladsinung
ﬂﬁﬂuﬂﬁ SP007s frumananlumniugu ﬁﬂH:%’U’Luﬂ%{if:ﬁaQaﬁﬂmﬂizﬁﬂ%mwmau%‘ya
Tsaldfagnaninenng aseuagqunnnguigalsnd Ufjdns spoo7s  lumandazesluudzlums
dndy liendulsafiszuunn lsamaly uee  SOESUMBSyADLasash Sadudnunans
Iiﬂﬁf’nﬁammﬁmuﬁ@ﬁuf (WAw" uazRAnd, ﬁﬁoLﬁaaﬁuagumﬂmmamLLa:daLa'%ums
2552 5812330k, 2551: Chuaboon ef al., 2008; vSlnanmuluuasssoanfudineasaunss

Prathuangwong et al., 2005, 2006, 2007, 2009)
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2. ginsnluazitns
2.1 @329 30 1 NITHEAR IAA  UAE
GA, 789 SP007s
oo aUfUny P fluorescens
SP007s 1481115 nutrient glucose broth (NGB)
USu1a3 250 dafaaT 1w 120 sau/mdl 1
amannilviad (28-33  °C) w1 48 Falustn
ANAZNAWLTAR 12,000 F0U/WA WK 10 WAl
iuaula (supernatant) ‘ﬁlqm%{]ﬁ 4 °C ald
ludunaudaliin supematant va9adfinyg
SP007s USusin pH innu 2.5 uddhldana
wensudslafiozdian 3 A% MoUSunasas
8% 1/3 Y4 supernatant (Zeigler et al., 1980)
INtuaalsuasaae rotary evaporation
method ¥4 crud extract 16 lUasraTaUSN M
289 IAA LAz GA, @875 HPLC (WAW) Uazga
0@, 2552; Alan et al., 1998)
2.2 nadauilsz@nsaInas IAA LAz
GA, 9110 SP007s Twn1sdsiasaunns
winaulaazin
2.2.1 NAROULWNTZA L
nagavlszinsnmnvasgailand
araldnidadfing  sP007s d835190u
n3zanwiw (blotter test) I@]Uﬂ@m&lﬁ@ﬂ:ﬁﬂﬁ
MWL afiAId28 10% clorox Wit 3 W1
wazdrsaandreiinauitisinge delvnana 10
wifl agnaipaaslun IAA uaz GA, Basniaan
L%ﬂﬂﬁﬂuﬂﬁ SP007s aAEIBINAAGDTET K
Nrudazshainnuinaa 1 nsn/gaslunieg 1
Ta8aaT (ANNTNTW 25 ppm) WIsuLNsuny
mM3ltaaslunganszy IAA LAz GA, luaamn
WWoarunugeslaudsanaanidadfing
SP007s nsldi3asa SP007s  ANLTTY
0.10Dgg0nm @nuduTwdadszanm 10° cfu/

afaas) wazdinauiesinige 57w 6 nIINAD
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1A8INILHUAIINARBILLY CRD (completely
randomized design) uAnznTsNAEN 10 61 udas
d17 25  wia tufinnasannisasyidvle
(AMWFIFU ANNLIITIN UAZTIUWIUTINUY)
Lﬁaﬂzﬁwmq 14 1
2.2.2 aI0UTu 0 IAA LAz GAl%
naAZiN
ieunanaziiudaznIInis (T
2.2.1) T3wmein 0.1 03w shwnualulnisniiu
@28 homogenization buffer (0.1 M Tris-HCI
buffer, pH 7, 0.1 M KCI, 1 mM PMSF, 1ug/
U8RAAT leupeptin, 1 % (v/v) Triton X-100 uaz 3
% (wiv) PVPP) filfiuda U1y 1 dasdas lag
a:ﬁmaguuﬁmﬁmaaﬂnm w1y vortex
IWilofeRaiuaszduanaunin anaznauday
LA389UNWIBIAST 12,000 Tou/mT 1w
1281 30 Wl ﬁqquﬁ 4 BIFLTUTOF QAT
laudaznssudfunasiamaudsunm IAA  uas
GA,; Memnata HPLC (AW ULazgana, 2552;
Alan et al., 1998) uazllAMzrdayanIA1AL
wdsdsiuuazidIouinoualunandlsved
Alafsn19afialag Duncans new multiple rang
tests (DMRT) lawldsunsu R
2.3 NAFOUUIEANSNIN IAA Uaz GA,
Fonaaa1n SP007s Tuulasnuasns
NARAUUIEANTAINUDY IAA LAz GA,
91N SP007s  lumsdaasunmstasaidulauss
arugulinaziin 1agIuKUNIINANEIULY
RCBD luiufi 1 15 nysuisdivionua 7 nysuis
n35u3%az 5 9 (Table 1) lasagniudaiuniy
nmanulunn 14w wasdgn wWisuifisunu
NTINWATAILAY (positive  control) A% copper
hydroxide wazns3n3snladnsnnuuafiisonse
f15tafila (negative control) Usziduns

wigAvlauazanusuussvaslsann g 14 T
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Table 1

disease under field conditions

Tdsunsy R

Biological and chemical treatments on kale for plant growth promoting and controlling kale

Treatment code Treatment details

1 Seed treated and foliar sprayed with IAA from SP007s at 14, 28, and 42-day after
planting.

— Seed treated andfoliar sprayed with GA; from SP007s at 14, 28, and 42-day after
planting.

T3 Seed treated and foliar sprayed with synthetic IAA at 14, 28, and 42-day after
planting.

4 Seed treated andfoliar sprayed with synthetic GA; at 14, 28, and 42-day after
planting.

T5 Seed treated and foliar sprayed with SP007s (1060fu/ml) at 14, 28, and 42-day
after planting.

T Seed treated with copper hydroxide and foliar sprayed with carbendazim at 14, 28,
and 42-day after planting.

T7 Nontreated

3. HAaN1529¢
3.1 N30 AUTNIMNITHAR IAA
uaz GA, 289 SP007s
nIaTFaulINITEY IAA  UAZ
GA, 37N crud extract mau%@ﬂjﬂwnﬁ SP007s
f85% HPLC U114 SP007s SNNTONA®
IAA uaz GA, TeludSunaunnny 47.5 ug ml”
W8z 54.7 g ml' @ W&eU (Figure 1) 99 IAA
funumdandanisiagiiuaznisudeas
A800auLN81Ta9laaTINUNIZLINNITURS
nalnnstasriuauiasnasineg (Ma et al, 2011)
laafunidnassiiaaansnnia IAA JEEER
LLUﬂﬁL%Usluﬂa;aJ Pseudomonads (Tsavkelova et
al., 2006; Ahmad et al., 2008) BaNINLUATNILIE

v o

muguﬂﬂamﬁﬂ%m STRANKINITONAN IAA

ldun Gad uazan Trichoderma sp.  1udu
(Tsavkelova et al., 2006) IAA %anNINIZINA
lagassdanisasgidulavosNsuald9d
ﬂ's’ma%'lﬁ'nvrmoé]”ausl,umiﬁuﬁamwLL'ma”asJ
I@sni:{mmim%aﬁﬂmmwnﬁmﬁﬂﬁﬁﬁu
Aaudm AN uanumasnlunsdio
TI98IMITUAZYATURITET 9 FINNINTAGT
mﬁnﬂifmﬁ'mﬁamaﬁuagumsm%rymaa
qﬁuw?ﬁﬁﬁmmmmsniumsﬂamamﬂ
dunIpiaquazaIW (Yang et al, 2009)
Twnzfizailuu GA, Sununddydanisuis
LTABLASNNTHASNIVDILTARNY swﬁg\im:@:m
MIANTBINEA ARDAIUAILAUNMINNGIVEI
ANUBALZANAEN NITITEREANNLA I TEIE
2004) 44

YasNTRa1uTha (Bottini et al.,
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GA, la

(Tsavkelova et al., 2006) Wé GA, fiHAA2IN

unidarulngarninnia

a a 6 [ 1A o 1 a a ea
fgaumumﬂ%mﬂuummmﬂumaﬁ;aumﬁ

03]

(]

a £ . ¢ a Ada °
wamuumﬂmumu QVLG‘YW‘!@]UQN‘Y]MQ’J’WNW]
@as (Bottini et al., 2004)

1000

C

S

Figure 1 PR-HPLC
acid (IAA) and gibberellins (GA;) by

profile of indole-3-acetic

Pseudomonas fluorescens SP007s in
NGB medium (A) compared with
standard curve of synthetics IAA (B)
and GA; (C). The condition of HPLC
are including Sunfire column 5 pm
C18 4.6x150

phase=26%V/V (ACN/H,O, pH 4),

nm, mobile

flow rate=1.2 mil/min, and injection

volume=10 pl.
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3.2 nagaudsansnInas IAA uas

GA, 210 SP007s Twnrsdstasunis

3
winAulaazin
3.2.1 NMINAFOULRNTZANHEN

nagoulszAnsnnuasgasland
araldanidoufing sPoozs dauitanauu
NS HIUNANITNANBINLTT IAA Uaz GA, 7
ana baa1n SP007s AUszantanlunsaaasu
maasyidulansilalduandeany 1AA  uaz
GA, #3107 (P = 0.05) Tan IAA unz GA, 7l
1da1n sPoo7s  Adsz@nFanlunssaiasy
ANUULTILIIVDIAUNAI AN I@ﬂﬂswju
wWadldudn1sianvaduan INUB ANNFIAH
LRZAINNENIIIN WINND 99.0 %, 10.4, 5.9 uas
5.8 LIBALNGT; LAz 99.1 %, 9.0, 5.9 WAL 6.2
LIUALNAT ANEAL (Table 2) Qﬁuw%ﬁﬁﬁamﬂ“@
PGPR (plant growth promoting rhizosphere)
%38 PGPB (plant growth promoting rhizo-
bacteria) arfiauau1TalunIFIEINANT
windvlavasdrldlasass 381253500 uazame
(2549) le589win SP007s Liluuuafisend
sutatdu PGPB lumsasigsumsasgiavlae
maoﬁﬂum:gaﬂmﬁw (Brassicacea) lagwia'ly
gﬁuw?ﬂmjuﬁﬂ:ﬁmwﬁ@miﬁl,ﬁmiadﬁ'ums
wigavle 1w sasluwiimienszduliied
maasadule dsznauseloo luddiaasls
Waas uazzaslunlasianizeandu Julue
sadu wazlolalafiv 1dudw (Arshad  and
Frankenberger, 1992) L8z IAA Aduzaslun
ﬁﬁoﬁﬁmma%m”tylumjummaaﬂ%u (Lynch,
1985) gﬁuw%ﬁa:wﬁmm:ﬂamﬂdaﬂaans}?u
wilawnunisUaaisas secondary metabolites
duniddnsriiaazddszantainlunis
YandsapgailanlulSurmfiuandrenu @

ROAARBINUNNTITUN SP007s FszANTAWln
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mMInAauazdantdaszaslauiinertasnuniy FUUA lULANA19910 IAA Uaz GA, 71lda1nnnT

wigLauladzlasanis 1AA uaz GA, uazd FIATIEH

Table 2 Efficacy of IAA and GA; bio-synthesis in the strain SP007s enhanced plant growth

promotion of kale under greenhouse conditions

Treatment Plant growth parameter
Seed germination (%) |Root length (cm) [ Number of lateral root (cm)| Plant height (cm)

SP007s 98.6a 5.7a 10.8a 6.0a
IAA-S 99.1a 6.0a 11.2a 5.9a
GA;-S 99.2a 5.5a 9.2b 6.2a
IAA-SP007s 99.0a 5.9a 10.4a 5.8a
GA;-SP007s 99.1a 5.9a 9.0b 6.2a
ddH,0 95.3b 3.6b 8.2¢c 4.7b

1_/SPOO7S = Pseudomonas fluorescens, 1AA-S = synthetic indole-3-acetic acid, GA;-S = synthetic
gibberellic acid, IAA-SP007s = indole-3-acetic acid produced from SP007s, and GA;-SP007s
produced from SP007s.

3.2.2 NM3A32970U3Nm IAA uaz mﬂLsﬂaa‘qﬁuw%ﬁﬁﬁﬂsﬂwﬁa:ﬁﬁi:ﬁ'ﬂ%mwiu
GA,lunanaziin nsnszdumsAsuudadlysfusasiis dadu
NANITNAROIREAANAINUNTT n1InI9InIINNwIadIdunatuTia (gene
naneITIRUABINLYsEANTNINI0S IAA UAz linkage) Bsdurunnuduiutlanasiszning
GA, fiarinldain sPoo7s liflanauandneiu  TReRTiUITesRunISUfunsudazda
21919 1AA  waz GA, AssaTeRadInud (Ramamoorthy ef al., 2002) G4 IAA 1ulUs@uN
SN IAA U2 GA, ﬁamuayﬂuﬁmwﬁaﬁms vimindiidu signal  molecule THIFTY Y1
nEdudis  1AA Uaz GA ldanmsanaann danarslidiTiAaaanaduniungssyy
SP007s {3k YAy 0.52 waz 0.34 unit ml” (systemic acquired resistance, SAR U@
auiey wanamnasasduiinawlaians induced systemic resistance, ISR) (van Loon
nazqulddzinsaiiiuazazan IAA  uaz GA, and van Strien, 1999) fINAlANTIANUUTINTS
feitesadUSinmues IAA uaz GA, CEERER WRZRINTIINLIIYIDANBINNNITIEN A 8T D
191 1AA uaz GA, el funsdnamzwld lay L%ammqismmuﬁtyLauimvl,@”ﬁ lastanzlu
fUSHNurinAL 0.78 uaz 0.63 ug mi” AL sepzuInfifTSuanfmansnaiysoanunis
(Figure 2) msns:@jﬂﬁﬁeﬁﬁmm%ﬁqmegau LﬂTﬂﬁﬂmﬂmadL%@mLmﬂm uaznIzgunddunn
IAA U8z GA, M8LTaaafUSuNmas IAA Uas @im%ammqiiﬂlm:m@iamﬁﬂﬁﬁmwﬁmﬁ
GA, FZENFINTY IAA WAz GA; FILATIZANL IAA nndu

Lae GA, 71 16a1NNIANAINN SPO07s LHadann
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GA3-S
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GA3-SP007s

GA3

Plant hormone

Figure 2 Productions of IAA and GA; from SP007s to enhance IAA and GA3 accumulation in kale

seedling.

3.3 nadauUlsEANSAIN IAA uaz GA,
FINANIN SPO07s Tuuilasinuasns

MINAFaUUIEENTAIN 1AA LAz GA,

é a a v

TINAMaN SP007s  luaniwudaindaaziin

a A6 @ s ' 1 ad =

AUNIY 99IADNINAY WUIINTINAT T1-T6 &

0.05) lunns

dsz@nsanlainandranu (P
’(;T'\‘lLﬁ%&lﬂﬂim%mﬁLauiﬂﬂladﬂzﬁﬁlunﬂ@%’ﬁﬁ%f@
(ANNFIGU AWEITIN ANNnTsuazely)
lwrmefingsnds 75 Adnsldideufing P
fluorescens SP007s ﬁﬂi:ﬁﬂﬁn’lwaﬁqmﬁa
Wisuifisuiunssnisau 9 (Table  3) land
wasiFudnisaalsavavlunasuazlialugada
WasuIuYNAL 71.3 Uaz 73.9 % aus1au
(Table 3) MNMSANENTAITUNLILED SPO0TSs
finalnfisunsndsaazst 1AA uaz GA, nIzgu
Tinsasadulaled uazsaanunisdnyinans
paagalsaRTdiaaand0IiUNITINIUDE
Buensanteai et al. (2008) ‘ﬁi’lm’le’l Bacillus
amyloliquefaciens KPS46 813130KHAA IAA 71
sussumaiyiavlauazniunulsndauniesld
amaﬁﬂizﬁwﬁmwLm:msﬁﬁaﬂg’jﬂ?ﬁ SP007s

JUseanSnwnaninnsltaasluunanalaann

202

SP007s Wiadamezd uazanmafl 1fasannan
NalNNMI¥nuDay SPO07s FINNIALEAIBEN
ldwaonalnlaswuin spoozs fina'lnfidey
lumssassumaasyidvlavesnslasdauiid
Ju PGPR  uaznalnddaiisatoiums
muquiselsafanalnnsndnmsUjioue 49
(2013)
WU SP007s sunsnnans1slfEausldnans

IINNIINYIBVaIKladsuwan et al.
TRAFING IR SP007s  HUszANTA WU
auqulsaladnimildmaaiaseaaulung
ﬂ@ﬂ SP007s

@iaLﬁaamamumquﬂ@ﬂsmﬁuz‘i’ammsna%i

guTaR S ldta et

Tangld ldngdandaldamnsnaadiuam
& & a ¥ ¢ v a &
asslunsnwmdalfundaela (Ian2930 uae
° = a a {
§a0a, 2551) NU1TINNTLAUNARNTANG
ARDAIUAININAAAUNUNNINTANTHN Iz LY
a a v U
INHAIBUNIE Lanae

4. d31
wuanisendUszlowt P fluorescens
SP007s

(IAA)

F1UNIANEATI LN indole-3-acetic

acid uaz gibberellins  (GA;) 713
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dszEndnnlunsdassunmsasydulavas
azilvudussdunmulinveulunasuazluge
SaNaWISY GIUTANTAWYBY IAA usz GA, #i
\T8 SP007s HAAYTUEINNTOFILETNNNT
Lfﬂ‘%tyLﬁﬂmamzﬁﬂﬁﬁlunné"‘ﬁﬁ%’?@ law

mmsnm:ﬁummanmmwﬁ@ IWNAIN N7

TN ANNFIAY UazIITINUYW Feewfidia
aInaninalasasarinliaiuaduinitaduinig
wigdvlanasireavuanmadyinansves
L%aﬁ%ﬂ(ﬂiiﬂ FAININITLANUSU DANANE®

qmmwﬂaa@ﬁ'ﬂ

Table 3 Efficacy of IAA and GA; bio-synthesis in the strain SP007s enhanced plant growth

promotion of kale under field conditionsﬂ

Treatment Plant growth promotion (cm) Disease reduction (%)

code” Ph RI Lw LI Sd Br Al
T 49.8a 12.1a 22.5b 37.2a 1.5a 65.2b 58.8b
T2 48.2a 11.8a 22.3b 38.0a 1.5a 63.8b 59.2b
T3 48.5a 12.3a 23.1b 38.8a 1.4a 62.2b 62.7b
T4 48.6a 12.0a 23.6b 38.2a 1.5a 60.1b 61.2b
T5 49.2a 12.5a 22.3b 38.9a 1.6a 71.3a 73.9a
T6 50.2a 12.5a 25.4a 40.1a 1.5a 57.9c 42.9¢
T7 35.7b 12.5a 21.5b 30.2b 0.9b 0.0 0.0

ﬂPh = plant height, Rl = root length, LW = leaves wide, LI = leaves length, Sd = stem diameter, Br =

black rot and Al = Alternaria leaf spot.

“Treatment details followed by Table 1.

5. LaN#15219D9

udw mualin uazgand 3211104244, 2552,
Pseudomonas fluorescens SP007s ﬂ’i:@“:fu
Iweztiass salicylic acid tRBEUNIWNT
\ialsnvay, w. 611-620, lu nMItlszgun
AT MNTUOINRINGA LN HATFNEASASIN
46, YRIINRENBATANRNS, NIINNY.

It L%aqty, 2551, ANHHELAZNIINARAL
Uszansnwidouuadisondyye Tomidly
mimuqu?ﬂ Erwinia carotovora subsp.
carotovora mmeﬂimuua:ﬂmﬁmaﬂ,
I inusUSygaln, swineiasineas

ARAS3, NTLNWY.
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A9k L%‘Vaqrg, AfTY E@lﬁ’ﬁﬁ,’ﬁlﬁﬂ?ﬂ%’ﬁ?,
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