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midouns 3 lumuisnadisomsiwinas lulawsa haavaz leniiu Sadeioifogaan
¥ ¥
1919105nv03RY 1) 1duloveutosuasavavus nvesdu Il B liduswinmanuiuid
o o ar & E § 1
aulilugeudwazaulinddldsngvearasaludu Fuios1awisotosaaivsigaints
- = 4 ar " a 4
sonnnduliidusigemisTusdfau 1l 19lss Tomi Tdiu i mlddu T nfudanss
r a € o 94 :3 A ' 4 b a =] o o ’
wiyway laan10m1s 1anndu waziiesgluanmdwaadeufimuizaunszsdud iy
ij = I 3 v!ya'a a ! = 1 o sy g vl a'vl
ponuasnuiiom Taudu Tt nhsnszswey s usendasiimaniii onla luass s
[ J o = o -4 z g e [l
uan eI umsmizdsItase s idunzaudsiyesnifuaeniftad litlszay
a 4 ~ 4 @ o [} ' o
wadu5e Tanafsanwiz Tdwdnle Faduiamldfindsmsdiaude Tl (oued, 2542)
i ] g o o .;’J o o ' .
drulngigosndalaluaes lsenilusdugs 9aswunoglu Phylim  Basidiomycota
1 ] 4; 9 ] M o o b yc; ar
Ascomycota 10% Zygomycota @ vgiilusiaduaenvuinlvgimilodiaulasy iy
as ) [ . L] =1 =1
[ alatd] agmagiumn Basidiomycota 1102 Ascomycota 719U Zygomycota 3UVUIADNNINUDA
o ﬂ ' vl 4w ' 9 3 g 8 ' . qe ¥
aomnlar lumiu desdesadendesganssmi wansineylungu Basidiomycota 32313900
¥
i

= o

M@ (Mushrooms) vuialvgy H¥anfu'ld (Edible) viiannnuld (Non-edible) wilafilin
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5 =t ] = =
(Poisonous) uaztiaau TN (Medicinal) 1393 una T luned 1331311nn91 5,000 ¥ia W
d’ o o s ] ‘:‘: ] ) = =4 u’:
n3odu ldnFunuisusnguiii litoonds 2,000 wiia nielszaa 10 - 20% vosnsFU
= o Af d " o o [ o9
Tudszmalny moiimsdrisndiosudalaluaeslsanlulhlhas dhwganssw vazihiow
- [ s = 3 od ] B
Fu wurudesmatwsianiudala'lunes 1590 19U Amanita spp., Boletus spp., Lactarius
¥ = a w d dv o i rl ﬂl
spp., Russula spp., Pisolithus spp. Audn (03559 LAz DI I, 2524) 190 10R la luAds 159
¥
= = L -
Tusssumamuiminnageumsiiada Ia lunes lsmludeslfiians lasnsdgniye
¥
= = ' = Ao a g @ = o
ugnIveudazsiia Nd1519lanund1WnAaey (Thomsom e al., 1993) naanImiusai
1 0’; ar a o - 4 A - 3
SR HANIUNR AN UEA5AA Hartig net Tidaviadulvsougofiadaudilillu cortex voq

51N (Burndrctt and Abbott, 1995)
Plant Growth Promoting Rhizobacteria (PGPR)

a ad PR P S a o4 A & ar
pdunddwanuuaiSefiiiulse TomiaeAriudunarvriamnoade iy
1 = 1 [} = 9
MsAaanInems lastaulumsaselulnsouuazivazarvsgiearesaludulmiu
o = 1 . = o
15z TogrinoNe 590150n71 Plant Growth Promoting Rhizobacteria (PGPR) Wy 1uHay
] A A =i ¥ =1
Wudiulszaouvesi]oFinm (Karlidag et al, 2007) Fauuafisolungy PGPR diviaty
‘lfflﬂ'lgl’uﬁ Acinetobacter, Alcaligenes, Arthrobacter, Azospirillum, Azotobacter, Bacillus,
Beijerinckia, Burkholderia, Enterobacter, Erwinia, Flavobacterium, Rhizobium W03 Serratia
(Rodriguez and Fraga, 1999; Sturz and Nowak, 2000; Sudhakar er al., 2000) 1510914
= ¥ 9 - = - ) = = ¥ v
A13ANYINDI PGPR ewsanszqunsiesady lanazmynandn lufsvatoyiia laun
Y ot oy = o o
AU UALUDTT (mulberry) U DTN U LAY 519HWIUDT (Kloepper, 1994; Sudhakar et al.,
r ° w L4 o '
2000; Esitken et al., 2002, 2003, 2006; Orhan et al., 2006) Tauw19'11) PGPR vzA0ad 111991
funvmaemsaduasumsiasydulavesiraivnalngu na'lnnisassaons 1dun
= = ¢
anumusalumsasalulasnu anwasalumaiivanuiuiss Temivessin
A ] o <3 b4 -4
81113 % 1yuazareeanesauaz TnunmFowiludu anuaruisaluasadieais
. Qs d o 1 . e
siderophores Tun138UsIIMan ANwaIsalunsai1eaes luuis 15U avxin. cytokinin
. . “ A 1 9 [ | 3/ '
1nz gibberelin uazanl5u1a ethylene TuAY aauna’lonisdeuaonyldun anwaiuise
14 Pl | = Q
Tunsanemsd§due anvmusalumsasgduidnradragidudu anwauiselu
¥ .
msademsiviuiasine lsa uazanuamwsalumsadaeu lxddssamuminraduns

iasinelsmiludu(Glick er al, 1999)
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add o

oz 1o lauuamans (dzowbacter ) 1iugauni sy luszuuilnamn non-

symbiotic UDE free living apan1seImalunisaselulasieu (N) asoy N undulag
¥ = - + - a
AT :um'sﬁaﬂﬂ (uptake) liATN (NO 3 uew Twiloy (NH ) veada (H,PO') uaziman (Fe)

n’f ] a o o b . = o ¥y
swnsgaaiunanssuveuon Tl luasnianmatnitrate reductase) (Wani, 1990) 9aun3ol
=R o 1 ) = = o = = 2~ 3
Yamasensyavazeay lamiiiu ninezii Ty nazees luudreondu Falinalavasinona ln
AIRALIIIN HaZNISIS YA TnupaNe (Akbari ef al., 2007)

- . = a + A = g =
Beijerinckia 1hwiuaiiSonguasa N ideeniseinia fisteaiuniswulu
a 1 =] > ]

ySus ey ’ls wandes $171na 17180 wazdaundes 92 dzospirillum 11y

= = a; 1 = ] = s o ] 1 T = o'
HUANISENTWATI N IBUIRSINY Fanumsuns nszovetaunsvatwluszuvieilu

PR - O Y Y ¥ ¥ 1-:_GI oo =
waninisdgnisluRsuasamandnna 411 deo uazdae dluuvanSounsyavh
¥ = .. = ¥ w a A
ABINITOINIA FUAVOI Azospirilhem  N310UMTANND Tudlogiul 5 siane 4
brasilense, A. lipoferum, A. amazonense, A. halopraeferens W0 A. irakense (Stacey et al.,

1992)

vinaiiegeriuuss PGPR
VS nafiage1fuyes PGPR Tusenusinisuas rhizosphere 1ldernsouyasiinves
PGPR 14 2 1lszian 1dun
I Intracellular PGPR (iPGPR) %3163 ngju PGPR fid1endumuTuiradves

- G (] -:;w 9 ] 3 ar Fy ~ L | o
310Ny Aredandau 1Aun madherde uazadialuvesls lnflouduisnszgada

o

2. Extracellular PGPR (ePGPR) M1110fia ngu PGPR # i 1dendvaglumad

- res wes 1 o @ & * o o ° g
YOI INHY uAlnN TR UREIAY PGPR 2 hlFseunsomisiiunguissamdmmisiioy

¥

Vel L]
1a9n 3 ngu e

2.1 nquiioifvey Indfusin

]
ra

2.2 NPUNIAEARDYNRIVELIIN

oA ar L) v o :
2.3 ﬂQ?JTI‘El'lﬂU'E]g‘lJi!?mizﬁ?1ﬂlﬂiﬂﬂﬁjﬂﬂﬁ1ﬂ1u%u cortex
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Lo v L] =
nalnves PGPR fMumsdgszuusiany
Tunsdhgszuusiniy wuafiSeduIngeslaszyunmsdedayanu (signal)

s 1

4 o ¥ o o = P = s
Fedyanudananegluglasdunid ssuumsidamssunisidsengdnududoyealy
3 1 < = a 3 . & 3 a
n1Idea1sseuNuradveILYATIE oA 20/ U@AUToNI1 quorum sensing FIPANUATIUTNILD
¥ H y
dszam 25 il MnuuniiSohoifveglunzia (Nealson and Hasting, 1979) laowyi
el ¥ 3 4:? ] A 19 ar L] A :r
nuatiioszadnmamaniasdvegdoiuluanuruiuveslszansnnemang 1y
tﬂy 4 a =) a o o ¥ " = ]
mistiag lilaszquarsmnuuazmsuaaseonyesbund g laun n1sieuds nsaalsa
A w o N 3 ¥ A P o oo
A1TTUNWUSIUY conjugation 1395191 LagMsinapuNvoITARLUANIS VDS (Fray, 2002)
[ . AYvae w 1 =) [ aa -
@130gU quorum sensing NIVnAUUNINAIW Tavmriznad e lunguuunnGounsvay s N-
acetyl-homoserine lactone (AHL) #2007915U Ha10ngduue3 AHL Tununfii5e Rhizobium
leguminosarum 1IUAINIUANATI RAUINITIAAUUVOIINAY (Cha et al., 1998; Lithgow et al.,
2000) 1l uAu
4’ o ot o ¥ ¥ o o n - .dl ¥ P a =
diemaduuniii vsrwnquinlaudiludidude llfemsmdaewdigusinuimn
4 o ' 4 w a a 5
vossinganalnm ldwuiudunalnfindroiunisisuadie biofiim  ludaadeuduq
) o o -~ . 9 9 o oo ' a o
nsdianuinuiiluaduisnielu R, edi w14 ns s miamadidivarsnguindusnalsq
4 ' a Qs P 0’: o ar o
30177 rhicadhesin 1919LIMER L TaNANAYBIATS lectin N5 INAY 31ATUNITIVAIVDUTAA
@ -4 -g o = J o o
uags Nz duiuuds unniiu uaglinis s manve araauuaiGvaniua a1y Hie
' = ] - '
lunsdives Pseudomonas fluoreseens Fl 13 wuiin13 313 TsAunYe flagellin F4lUiinane
M13191901012 U5 INUBIAUN alfalfa AT Pscudomonas sp. DSS73 1ieWanI3 cyclic
. . o o o ot b 4 as o o o J * =
lipopeptisin 31 UA15A319 flagella 321 IMIndBuA B0 Mifsfvesniz a5 19unng
iludn (Daniela et at., 2004)
- o a o a Foar = 3
Tuvnizfmaduos PGPR iiunIsmnunazdunguiuuius nuiniiu \
o ' 1 a - 1
1©INUMIADUAUBIAIA TnomwiznIsADUTUSIADE 15 U1ITIiAf PGPR tlanildsunenin
) o o ’ y ) N e ) w
Tﬂumus_:mmtsrm'n Systemic Acquired Resistance (SAR) Fuduszuumitavesnistloady
1 . r o ¥
aueanndaanilasy mszdifgiinaanndenrnineidesiumstlesfuauesi laun
. . . . . . 2 n,: o oar 1 v ol
ethylene, jasmonic acid (JA) a2 salicylic acid (SA) mmsmmwumﬂag‘lunqu‘nuuﬂmw
3/ a @ ar v =
Tun15n52AUNI5193YUDIAY (Reymond and Farmer, 1998; Metraux, 2001) f13s108131uns sl
¥ 1 ar o
¥4 ethylene Mayak et al. (1999) 14510911471m13 1% PGPR e15Wu1 P. putda GR12-2 eusn
2 " & i a o o4
IWUTEAUYBY ethylene  Tudude2 Taviina lnurvinmisAnuafiGemewuiiiansaaiie

. . . 4 =
indole-3 acetic acid (JAA) m"l.ﬂn'izéj’u'lﬁ’mﬂﬂﬁﬂgw ethylene
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: o as a o o Y v
M3Rad (precursor)  AdgR1Flumsdunsizi ethylene  Tudy1dun 1-
4 { ¥
aminocyclopropane-1-carboxylic acid (ACC) Falunaronsain PGPR aunsaly ACC R1pT
una191n13 1u lnseul dinano1lSunw ethylene HAZN3195 QUDINYNE1IAB PGPR 113N
¥
vz ad1aou'lad ACC deaminase govamu ACC IiluuenTutivuas Q-ketobutyrate AU
W
= 1 =1 o 1 9 =
ethylene Rozgnadndosasdewalisniisurssiausnistaime 114 uenvinil PGPR 114
o o oA = ¥ o =t [ ] - .:; o Y
awRuinasondn IAA T8unnnuldlinalunisassfudhy ndnde 1aa Ainanaldly
o Y ] = 9 o 2 a ¥ - w o
YSurmannifiune oz ldduasumsiiauueaoulad ACC synthase FIUMUIATAATIZY

o L4

F 4 »
Acc Mldlimsdansizd ethylene windiuan lfudnisnsguoisin

]
=

» v
#a1iu Tun s wuean13h PGPR d111590AT2AUUDY cthylene TUHTILIS
- b ) aa - g A o @ o = o u’; b =
210137 PGPR WhswmnzfiRvessinnsamaaniasdinisnsgau In siniuez lensaazi
P ] of & 3 @ ¢ Y
Tu tryptophan  M311910 exudates w933 1AH3 oindaidluasasdulunsdaunsizn 1aa dad
9 = P o ] Qs e 1a = =] (] = -
PGPR 319 IAA TulSumiimunzawiinus miu 1aA lleg@aulune nes liduasumsta
o ' o = ) o ] ¥
91135195 ueafiy 18 vedune: TikaSumsadis aAcc %9 pGPR Naziih acc 1119
' =& ¥ | o o
Duumnaernis ulasiou Seaenalisuin ethylene aaasmudIdy
L] -1 ¥ | A Ao b 4 o a
dm A Tasdpatiunuimlumsaszqunquininordesfumsilestiunis
¥ o - as L4 1= ar 1 =3 ¥ . : .
Whiaigres sany uasMduns 121 ethylene nguiudana1a lunar1AuA defensins, thionios

[ »
UAZ proteinase inhibitors AuFUNDI ilieesuonlaluneslse Glomus intraradicies 191g
Y ¢ da 4 ¥ = A Y =
52UV INT1IV1500 Duninaugunsadis JA By JIP23 sznszqu laumwizhlunazlaw
a0 a (=} ¥ Qs o [ =1 a::y [ 1
510 luvmgharud ludinsidhaidoueslunes lsmne linunisuaasasnvesouiiuandi
’ 4 -1 1 os
1A (Hause et al, 2002) w30uNIAVDI SA FalnanTunuinaonszuIuntsdesiuauios
4 J 5 ] w o 1 o Ly
Singh et al. (2003) woinilold PGPR 2 enewus 1aun P.fluorescens anuviug P4 siag P 1y
19 chickpea (Cicer arietinum) 3znszaulnAwa319 SA 14 uazennsomunsniyvesiy 18

HUNU

ANUEINY YOI PGPR Ao 3 Uszms

'
=

1. Wuiu$1nm (Biofertilizer) TAuUA nauuuafiFendanuasoavuines
TuTasuluvssvmeniudloTuTasouldfufe 1 wu wuaiFoelufde Beijerinckia taz
T TunuafiSuana Nostoe nuaiisuimuvoanssanionguuuanofiains siderophore

"
==}

- Qs o 2 Yo M ¥ Y 1 Qi =1
weadasiqumanluduidduis Wudu Fret1sunumves peeR filgueauiaduilodinn
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T e =4 3
19 BTG U Pacnibacillus polymyxa Hnmansetunisasislulassu vazannsalinig
91115 W lasouduRY (Wield et al., 2000) 138013 1% PGPR 1uiTar Serratia proteoemaculans

' o 5 N : . o A
1 - 10 u@ay S. liquefaciens 2 — 68 37UNU Bradyrhizobium japonicum Gl‘lnlfl"I‘.i“L|f‘j.m:]’;ll,‘}”iﬁ'EN
A e = o s =5 yqé’ i ﬂ'l y& ar
amrsamus iy waadinmuazilszaninmnisaiclulaswu ladsuniuie l4daiu
o a & 1 . rg ar ot ] F 4 &
B.japonicum A1MAINY FINUI1 Serratia VIITT0ITIURUTHIVOUISUSIIAINIA319UNY0307
A a b d ar - = a9 . o 1 =y
HAZEIYIIRNEAT NI A5 191/ UAY B japonicum DNAW (Bai ef al., 2002) AIDUNNITHAR
= e 1 = = o oo ¥ o= o
uuahisengu PGPR WuiloFmmFondind lumanuasnssulann dszmausi@a wngIn
uazanigowsn Tananniesiniwadesiglulasisulasuuaiios  Gluconacctobacter

. . afl Var M te o o ¥ o A '
diazotrophicus 1Az Azospirillum 197 u#y 15d 190 15y do8 419018 Tasnuduiiennis iy
-1 dr ~ o = u’: 1=y = ﬂ iy
201w Iunuf 600,000 1anwos ludszmenund In Aauall a.8. 1999 uaziaiiu 1.5 d1uan

fq o o a & 4 4 sd ¢
w5 1l A . 2000 M linandnvosRsRuTUMAY 26 11D51F1A (Mellado,2002)
o = o
2. Hludareasnszqunisniguau TaPhytostimutator)  ¥3080% luuiy
»ox
(Phytohormone) e15nguiiinuafiissa3131Aun Auxin, Gibberlin 1182 Cytokinin A2061300A
»

YouUAfi onquiiile Azospirillum 1ag Azotobacter A3AI861391UITVAIGAVI Ramos e al.
(2002) Wu 013 [H1uA IS 8 Bacillus Licheniformis fiun151gndund’ Alder (Alnus glutinosa )

'
= o -5

WUNAITodRaTUNIsT AL lavesau Alder laaglsauiailSounvuiugamnaansi

:)

4 t -!y =) = o dy e a c‘!y 1 S or o ar 4 1
hilaldige Tavmmiziszuusinfiauysal Nuhdiveslumnivediediioding danudnily

UNUIMNU9INA15152NBUNGY Auxin,  Gibberlin ﬁwﬁﬂmmmﬂﬁﬁuntjuﬁyw?amﬂ‘i’f
B.licheniformis 330/ B.pumis fUAUNAI1YBINY Pinus pinae Fainnuemmisolumsadis
Gibberlin wn'juﬁuﬁruﬁﬁwm"lmmzﬂ'amm'mmﬂn"!ﬁ'qan’jﬂ%’ Bacillus tfloswiimifieedae
T wiy, (Probanaza et al., 2002)

3. Aiufnunudiagiy (Biopesticide) FaruTngmwundmsafiamsuoudly
ToAndadusosinolsn’ld AI0U19HY HDATIBIUA Bacillus , Pseudomonas AT 910510914
m335uTalduunfiBe P. fluorescens Fud1d Rye (Secate cereale) Wuhaunsodstados
Fusaricum culmorum A1 1iAn Vs a2 188898y Srin1s U uanmuesaulnisina
oyMAAUMTIE AT (Kurck and Jaraszuk-Scise 2003) Wi ms“lé’sl%awaﬂundn'ﬁﬁa
Bacillus \%W B.amyloliquefaciens. B.sphaericus Wag B.pumilis mu15ni‘1’u§aﬂtjmm;§aﬁaiﬁﬂ
194 Ralstonia, Collectotrichum 139 Rhizoctonia launszuaumsadisgiguiuldunds 16l
8619 (Jetiyanon and Kloepper. 2002) #90013uuARISuAaN PGPR fnms 1 luszduns

s oA d oy -
vz laomwizlwdndumsasugulsane (Glick e al., 1999)
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s idns lduuniiondy pepr luBnmadonnililaomwiedy
anmnssideyiuftunndudas fudanadon Feermsnldmaunuilond wozenlsiy
Aagny (Tﬂumwmsﬁm1ﬁﬁann:§au1qai{u1ui‘]ngﬁu) Sautu 18 unguilsemaiwann
ua2 154 nguiszmd EU n3e anigonnidtinswantuiunisfalugues Bioinoculant
uan L‘ﬁuﬂfjll Rhizobium, Pseudomonas, Bacillus 102 Streptomyces dudu (Bloemberg and
Lugtenberg, 2001)

Taora lins 19 PGPR 11 3 galuvy T8ud msuswdnlumsazmonuniice
(bacterial suspension) (Hu1901 5 WIH s Ifuteluisuduna 2-3 #2310 uadundn

asluasazaouuanS ot Ay uazmsasuunnB vasluduInonss (Islam and Bora,1998)

=]

da0dr1vende PGPR  AldFuRwRneTnInacevuas \dnaanens 18un 419 az
Azotobacter (Kanungo er al.,1997) Azospillirum LDg 41713 (Malik et al., 2002), Acetobacter
diazotrophicus U dou (James et al.,1994), Azorhizobium 8% 9718 {Saleh er al.,2001) ,
1519 Azvinelandii 394U Clostridium butyricum  lun15Ugnd1aenanismziunnves
DOHIATIAY (Kennedy and Tchan,1992), Herbaspirillum seropediceae &1313 mﬁ'nwawﬁﬂ YDIT N
#1 (Arangarasan et al.,1998) ihudunazidio i il 18inswanniluinmlugluunis
omay (Multi-strain inoculum) Tnuld PGPR 3 anasuiulumsigndianaznunannse
Wunanaalid 10188 11 udeienined (findudovaz 21) dedfousulildijeganim
vnauilesauen lszmaivaniy Tﬂum5Hﬁﬂﬂu%nmﬁaﬂdmﬁﬂﬁumu“lé’fmms'nﬁa%i“fu
seniininnmansfeanunnzesmaside Juanmaanalsznoudan Pseudomanas
au1sanieTulnsinu Kiebsiella fiansansslulasion nazdesanovoareialugy
Ca,(PO,), 110¥ Citrobacter freundii #3920 Tunsiuanuamnsnlunsuvsduues PGPR fu
ﬁ';mmﬂﬁfiumﬁﬂgﬁq Tuaufiezidioidousinnsiauda Tnsdadiunis 14 Pseudomanas |
Kiebsiella LA Citrobacter freundii z0y 10:10:1 awdidy TaelSana PGPR udnzasila
A 3x10° :1x10° : 1x107 ivnddeniuTaqgdam mud L uazd1ga Han er of, (2005) 14
AunuuuaiiFondulnsiinuantfilu PGPR Tuena Delfia tsuruhatensis HR4 fivhmsuon
TRnnuSnailgndiimsreumilovenlsamasy wuiumﬂﬁﬁumuﬁ’uﬁﬁmmsnﬁuifems

Y o - o d 1
Wiihimevesrdunions Isalududn 18un Xanthomonas oryzae. Rhizoctonia solani Uaz

b
* a9

¥
Pyricularia oryzae UBnIINdGIWUIMUARGonguiliamansalumsasatulasmuld

9

[

- - et é =1 [ ) Qs v
(13.06 C.H, nmol m{" h") Taofitu nif Fuiludunordeafuvuiumsasslulasnusguu

chromosomal DNA
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3 T of & o 9 i as
usted1e lsdammstszgnalfluanmeisainnuiuiuiidesinufnonin
& oA S S [ -4 = o 1 = =5 =oar 1 1
pazdszdnimmluiuiudaziunduisusazsiiadis 39100153 80var0qurany

szdntmwvoauaiB rdadmuaduaza iy llamanmdunadouvodu
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Qﬂﬂimllﬂ:ﬂﬁﬂﬁ’mtl
»¥ 1 ) dy
ﬂﬁzﬂﬂ‘].lﬂ?ﬂﬂ']ﬁ‘lﬂﬂﬁﬂﬂﬂﬂﬂ 2 ﬂ15ﬂﬂﬁﬂdﬂﬂﬂ81ﬂu

1. msfa@enuazAnmnmavesmsiieneriiagarluneslsnaents

o = 3 ¥ o
wiAuInvesunddle

L4 A
ailnsamazIsms
= Qr T 5 . F

mafusethayeseriiagarluneslswn

° ) o o ' 1 a 1 o

Winmsdisuazinusluswalediuvesefagarlunes 13 9naIn
] Q ar ar = 1 Q W = d’. r
ilo 6 sune Tumadaniagodlminazdiu Adumsnaenlunsmilsnuisvsunay

oy T o ] x o @ E = a
a3 4 wuyguaul sl (Complete Randomized design) TaunuAI9919ANNNLS 1IN
L] @ - o = o wa =oar = & ofa

Tauaudrle luasasumiswirunazyiiaades luau ludeulfians auisegauns dau

MAI S NeINTALIAz uadsy v Inedeny 19 TanTaoaluy

msasoaeumennuTlesluau

= -3 o Ay ar = o
'J‘ﬁﬂ1§ﬂ'§’mﬁﬂﬂ‘ﬂ1u‘3uﬁﬂﬂi“ﬂﬂﬂ!‘h’ﬂﬁ1ﬂ1ﬂﬁﬂﬁ1ﬂhﬂﬂﬂ5"ﬂﬂuﬂu (ﬂﬂuﬂﬂﬁ

¥
=1

970 Dodd and Phillip, 1996) U# 33l

1. Faia0t1edu 10 n3v aslumaos centrifuge YU1A 50 ml

2 dhndundathumdvsdunios centrifuge T 2000 rpm WY 5 WA

3. monaulaeen Hﬁmmqiﬂm 50% uA M09 2000 rpm WM 1 W

4. nypumdulanlonzinisazBon uAINT0IAWATEAINNTDA whatman No.2

5. dhnsraunsesfimednuunuzFo e ukigudnats o e, udarfy

ar

° oY ¥ o A5 ' ' o -
T1umatlesArondoagans smILLUY Stereo NH1AIvEIW 4 M1 1il0 IAales voudes,

w

=1 1 =y 1 o o
wulalunes lsswinarequdninuwz ldsudundidrle
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1 o 4 ¥ =Y =
2. waweamslivesi e luneslswnsmiuRINBII(PGPR) Aem a3 aiiula

nazwdnvead lalammmlanlgn

& Y- |
gulnsnmazIEms
. 4 v
MIUHUMINAADIVY CRD Usznauain 4 TINAADI 6 F1 AINAADIL
»
faan 114
»
] o= =
Treatment | 1%1%&%8@?11&1‘1‘5 u (control)
y ~ = o o 1 =
Treatment 2 1#1%03790 Tunos lin (Hundadusigesiie luaes lseay
o oA w = YY) = = da Ao =
Wwughraienuaskin laeauITeydunsoay neslgiane nsudnmsineas)
a oo o ooy oy o . L .
Treatment 3 JFHAANUNNIND 5] (Lﬂu Plant growth promoting rhizobacteria;
. ¥
o = ar o ~da oo o
PGPR Tiwdn lavuiivgaunioau neslgiine nsudvimanyas Ussneudiese
wuafisua3e luTasnufe Azowbacter, Beijerinckia Wag Azospirillum $7UUNINAT 10 4D
o @ Lo ar J ar - o a o =< =
f1de 8 radreniy Fudlumenug Inohllszdnimmgatumsaslulassunuydss)
o dy =t r s e oy o
Treatment 4 191593730 luaod lsasmAuRIAD15 1

+» padsmsnaasslaiudeaavaduas 1 Alansumu

M3AATIZHAUM AR

=

. » '
auiunsailudtvesdu TaoFsau 10 nfuaotingu 10 daaans(l:1) au
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Thdhiudanaly s ud sy 2 ada aded 3 danald 15 i uarialnelnnsSoaliopy -
meter (Wayne,1980)

YsumBunioingludu (Soil organic mater) ¥uns1e1 1avds Walkley
and Black (1947) s Aufiriunzunsssounng 0.5 Sadwas S 1 afumasluvnsuy
WA 250 UaAAAs IAVMIaza1w K.Cr,0, 10 iadaaswuuuq Iidnfuuazi@y 1,80, itudu
20 findans 714 30 i Augaanin) Funindu 100 Gadans nomhBuAinmes 3-4 nun
At O-phenantholinetili indicator 182 1ASARIL 0.5 N Ferrous sulphate 9unldsunindiiva
dhihhmatuuaaiufindnnasios Fes0, M%) st ammmfuieds

USuanoanes’ ﬁﬁﬁﬁ'ﬂ.lﬁ’ (Extractable phosphorous) Toe % Brayll ‘f;'dﬁ'ilﬂfjn
aumtin 2.5 n3u I lunasnauaiad afadaorim Brayll 3112 25 siadans Uarhliiade

r = L) d oy =y c; @ = :
WHTLIU 1 WIR It LAS pasuaRad Iauanaznou udnsodarsazaten 18 ldwanndin
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RunnsuAa0 ascorbic acid MWIFNI1TVDI Watanabe and Olsen (1962) a2 ¥adSua
Noarosa ﬁ";um?aa spectrophotometer

e TnmaFoufiasa 14 (Extractable potassium) adasie019ay 5 a3y 1d
TunnsamudRad afadwaisazais 1 N NH,0Ac, pH 7 9147w 25 iadans arh1#iage
wenilunm 30 wi diadsuruaTd I auanezney nsesasazmon 14 lsumday

INT09 Atomic Absorption Spectrophotometer {AAS) (Wayne,1980)
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ar A = d' ar 1 1 = = b 4 ¥ o
1. ﬂ'l‘iﬂﬂlﬂﬁ)ﬂlmzﬂﬂ‘H"II‘IIEli"IB'I‘lJﬁﬂﬂﬂNﬂﬁ)‘ﬁ‘i%'IﬂE)ﬂ]‘i!i]‘iﬂl”lﬂﬂjﬂﬁlﬁ)dﬂuﬂ'ﬂl’ﬂ]llﬂ

HavBINsAsREsYMS M IUTles UGN
a = » g o ' fu‘l a = Iy
PInMIsdIssuaznuareIuFes1eniagal luaes s luAuusnulanss
wunnaud loluvadunaduihaes, dunenisag, dSunomisa, duneuuosy, Sunsuun
o 1 g [ o o ] a = o g Q
nazdunevariaig Tashimsinualesisduninusna laududrloWeassesaeumigiuiu
oft = [ = 1 a o = V-
avlosluAunudr AuusnuldnssmunnmudrlolunsdunemsitilSinumles lunes s
A ¢ o qs = t a @ ar
w1gefiga Ae 19.67 aos/ Au 10 n3u sesasnisauldnsaguanaiud leluwadunedu
U a g o ar [} @ a o ¥ \ o
1nvuazdunening Ao 18.33 ailes/ Au 10 nsuy dmsvanusnalansiuninaiud lo

Tuaasunewin GuSuamlesogh 15.67 aales/ du 10 ¥y dawduusnldns ajuann

.
e d

o o w9 a a o red o o o a
amd loluwaduneyaiadng ilsinmadesegh 1533 aled) A 10 ndu TasAuniduou
s A o ’ o A 4 = a ¥ ' o o '
alesiFesteniagar lunes lssmingane Auusinuldnsajuerndiudrloluwadunewi

29U Ao 14.67 a1lo3/ A 10 ATU A15197 1

v ¥
a151at 1 PSinwalesidesoniagarluaei s ludnusnuldns wudlo @les/ du 10

n5)

81n0 AInae
Bunddulnos 18.33
DNNDHI9AY 18.33
BUNDEIIA ' '19.67
DUNDLUDOU . 14.67
DUADHUNT 15.67
BunonIiIfg 15.33

Mean 17.00

F-lest ns

%CV 31.86
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X s < o o
2. waveanl¥ivesiieluaedliw s uiunane s (PGPR) Aemsiaudvinuay

wanvasdlalanmudaalgn

namsAnInaEaManivefuyIliznIsNNdI9g 19AUNDUMINARDY

o

o a L] = { as = ar o o a 1
Tﬂtm'lﬂ]‘.iLﬁﬂﬂ’)ﬂﬂ’lﬁﬂuﬁ‘ixﬁﬂﬂ’ﬂnﬁﬂ 23zau ﬁ'ﬂ JEAVAUVU (0-15 cm.) MASTEAVAURD

Lo

h.

» 1 - 4 s = = 1 . 12
(15-30 em.) nunmanuniaa19UnIduNsTAUANUAN 0-15 cm. UAURAYBYN 6.67 uazh
e i 1 H A o = o1t 1 G
SEAUANUAN 15-30 cm. BAuRAoOgh 6.53 A luszduAnuuiisanuiunars dauluszdy
= 1 o4 ¥ A 1= = Y = @ a a 1 R
aumailunsadndon vazndSnaduniviag ludu sedvAuuuuazAuaisiniiesas 5.61
o o 4 r P 1 o @ a ¥ = 3
nag 3.11 Mud ey deoglunusings dmdSnavesdeareiafiada laluauy nunlu

Q& L] o 1 t r{c:.
SEAVAWUY (0-15 cm.) oG lunasitunaefie 11.41 mgPrkg naz luszAvauaneglunumi

v
o &

» = 1 [ o= ' Ja : = as
710 4.61 mgP/kg Al Tnumadouiaiald luauegnuanfigaialuaussauuuuag

A9 710 499 LA 332 mgKrkg ATNAIAL A15199 3

@131 3 puanlidveAuiouMINAne g

Treatment pH % OM P(mgP/kg) K(mgK/kg)
Top sail
6.67 5.61 11.41 449
{0-15 cm.)
Sub soil
6.53 3.11 4.61 332
{15-30 cm.)

4 F= a » o = r=-1 a ]
TumisnaasamsldFosideluaos lsw1s:wAiuRIND15 (PGPR) @9n13

wigayTanazsanvesdrloluanimmiaslgnlasfidiiunaassuiseeniu 4 d15v fe

o o _ o .

#15UA AN, A15V Mycorthiza, 15U PGPR uagi150 Mycorrhiza + PGPR 19311719615
e d o v = 4 Qe =l v

MINAana 4 1A 1ATMsInUAIet 19 uIRBAT 1 TR UM ANTAM ARl LNTzMs nYdA

anuilunsa-araluAuszduuu 0-15 cm) Tudru PGPR dfimgangade 6.68 dmludifud
= 1 . 1 ) a 4 v - & = o

1in151d Mycorrhiza + PGPR Apundlunsa-araanaaiiudnides Ae 6.59 manSouiovsy

L [= 1§ L A ] o C;d L) =i 1 () ]

m3ld PGPR 1#B190131807 ¥9n15 Tud 13 uniins 1d Mycorrhiza igeatiadey vliainnu

iWunsa-aadisiidindi lud$uniugu Ao 6.42 woze.56 mudi Tasyndrfunanasliil
" ¥

anuuanasiulunana (P<0.05) daiuluduszduars (15-30 cm) Msuilinis laide

~

Mycorthiza ffnrmailunsadisgaiigedo 6.80 vuzfidr3uild PGPR Srnnuilunse-aia

a
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6.49 FafiannnniludsunIunu (6.48) iisudnties dm¥uludi5y Mycorrhiza + PGPR
manuilunsamisdifiqane 6.34 Fahiianuuandelunsatagndsunaass (p<0.05)
USnaduniviagluauuinaldnsvuvesduilsiildadsunanssas’yl
nuhluduszduuniitSinasunieqganhidussdudn Sedinunivegh 5.82 uaz 3.58%
AE Y A13197 4 TaowuluAusEFLUY (015 om) drfuiiims@ude PGPR 11AT
WSnmdunioiagqaiian Aedevns 6.04 soananAedisuiinimsla Mycorhiza Huseda

-1 1 s w da ' N a e o = b4
A0 Avevas 5.89 dmlumsuhiinisld Mycorrhiza + PGPR Jl501dunsuinnioons

9

] ]
o o

5.70 Falifanuuanmselumeada (p<0.05) Tuvazidisunivauiimdunisingdifiga fe
Zovnz 5.63 dauluszRuAusudie (15-30 cm) ﬂ?mm§un‘§u’5ﬂqﬁwn1uﬁmmﬁﬁu PGPR
fimgefiganesevaz 3.75 FafUfnabunieiaguinniiiuiisinig1d Mycorhiza +PGPR
(3.64%) ua:ﬁﬁ'ﬂﬁ"!ﬁﬁn1sxﬁu1°§aaa1ﬂ(ﬁ1€umuﬂu 3.57%) Tafis 15U Mycorrhiza fit/Tua
Buniuingmifiganiedevaz 3.35 M4

dnlSaroaresaiasn 18 luAussfuu (015 om) fr3uidnsldide
Mycorrhiza SlSinaroavesaiiafialdgefiqano 25.63 mgPikg uazfinnmuanaafulumia
adafus13uRtinIsld PGPR Az Mycorrhiza +PGPR #9lud15U Mycorrhiza + PGPR &
Wmaearssananalalufufe 13.92 mePrkg uazdiiy PGPR fSinadearesanada

TAuAwRes 13.77 mgPkg dmilSunadeadesanada I luauvesdhisunivguiindihags

]
= e oA

A9 8.46 mgPkg e luAUILAVA19 1530 cm A13uRTimsldai¥o Mycorrhiza H1/5015

]
=1 r

Qr 1 ot o S8 e = = o o né
WoaoSafianaldgengmrunsiiuAuszdunune 6.64 mgP/kg 3990311ADAI5Y PGPR &9

q

o

Hlsuraeaesananalafe 6.37 mgPkg auludmsunldife Mycorrhiza + PGPR
Wsurursadesananaldluay (4.06 mgPkg) Faditsuailsenindrsuilai¥o Mycorrhiza
%30 7150 PGPR isset1u@n) vauzfissumuauilSuuvoanesaiiada lddesigade

2.78 mgP/kg NAaIs Unaans lilianuuanaialun1aada (P<0.05)

]
=t =4

vz nlSua TmmaFouiiana 18 luAunszauuu (0-15 cm) Msunilsuim

-~ o o Q

InunmFsunaialdluaugaigeio smiuAinsldi¥e Mycorrhiza (411 mgK/kg) daugiiy

[} 4 .
fld¥e PGPR TS s InunmFounain laluansoaaanifie 373 mgkhkg dmiuaisy

T r 4
aruaulsuia Tnumedoniana laluauiidsuauinnidfusiinis 1dwe Mycorrhiza +
o o ‘é o o d‘.q 1 d.y L)
PGPR #p 345 uag 315 mgK/kg aumay Falud1suninmslaye Mycorrhiza + PGPR @aHD

V| H o - r: = ' 1 1 o = e
THdfSum Immagsunada ldluaudinaa ua laufinuuandadulunsatanndifo

v » ¥ 1
NADDYI (P<0.05) daulSuia Twunadounana 18 luauseaua193 (15-30 cm) 3y MSUAL
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14 1 r
mildido Mycorthiza WsetuAeIl S Im InunmFuuiiada 18 luAugenigede 412
mgK/kg Y RA151 PGPR N13u1a Inunaidouiianaldludusesnduifio 411 mgkikg

-~ o a @ c‘ld L d:’ . L o) = d' L -
YR Ui uRin1sldide Mycorrhiza + PGPR ndviiliuia Inunadoufiada 14 uau
[ [ 14
anlugrsuninisldFefivaainnufes (329 mgKig) damludriunivquiinadi 14
- = d' LT 1 = u. l:i =4 é o @ L=
PsnaTmmadsuiiada ldluduafigafio 319 mgkig Faqndmiunsnanes hiliany

uaNA135 1 1N 19769 (P<0.05) 13199 4

M3 4 AUANTAVOIAUNAINITNABITIN 1

Treatment pH %O0OM P(mgP/kg) K(mgK/kg)

Top soil (0-15 cm.)

Control 6.56 5.63 846D 345
Mycorrhiza 6.42 5.89 2563a 411
PGPR 6.68 6.04 13.77b 373
MZ+PGPR 6.59 5.70 13.92b 315
mean 6.56 5.82 15.45 361
F-test ns ns X ns
%CV 3.60 11.23 27.73 16.67

Sub soil (15-30 cm.)

Control 6.48 3.57 2.78 319
Mycorrhiza 6.80 335 6.64 412
PGPR 6.49 3.75 6.37 411
MZ+PGPR 6.34 3.64 4.06 329
Mean 6.53 3.58 4.97 367.75
F-test ns ns ns ns

%CV 4.40 22,17 60.09 17.46
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Ll QS = = o o G C‘

nnMsnnziaumiAmaniivesdundininmsdriunaaslusevi

2 TuAuszfuuu (0-15 em) wumauilunsasis Snundeegh 6.13 uazlumiuarugul
1 = A Ao w . - ' = ] v oA

Atganaaie 6.50 TuvmEN@I$ L Mycorrhiza uaz PGPR ifigsatnufvamnnmiunsaafio

6.27 uaz 5.90 mudisy Taendr5uRiiinisld Mycorrhiza + PGPR dawalimiaruilunsa-

» [
’ o <

AndmMmngane 5.86 ud Wiianuuandeiulunadanndisunaae (P<0.05) dmivlu
AusEAE (15-30 em) wudifimanuilunsams Saundseyd 5.80 hudsuidnnsldde
Mycorrhiza ifisaataduaiinininiunsanagaiigaoe 5.91 sosaanfedmsunluguias
S5uRinnsldise PGPR (Rusataiien @9 5.81 uag 5.77 vusiduinsldde Mycorrhiza
32ufiu PGPR fimanuiiunsa-anvesiudiiigade 5.71 nadiunaassliinnuuansis
fuTumaada (P<0.05) A3 i 5
's'?mﬁ'uﬂ'%'mmﬁuﬂ%’v%'ﬂqiuﬁuwﬁwmm's'mﬁﬁ'umnaa“lumuﬁ 2910
msfiudeday 2 szfu wuhlufuszuuninedurisiagaani luAussdudis Faf
AnAveyi 4.55 uaz 2.85 % mwddy FaluAuseRuuu 015 cm) MiunuguilTuin
suniuingludugaiiqaie 4.90 % daulugiufifions1ddo Mycorrhiza 1Az PGPR tfibe

atnuAe) dewalvifsuimeunsvings 090 Ao 4.46 % uaz 4.75 % aua1Ay dauludisy

] v
ar o

Mycorrhiza 57ufiU PGPR T15u1aidunsivingdifiganasovas 4.10 Daruunndiadulums

anaANNAITUNAABI (P<0.05) nsuluAUIEAVAN (15-30 cm.) ﬂ?uwmﬁuw?u%’mq'luﬁu‘fu
fr¥uarunguiSugsiigaiie Jeeaz 3.20 uasA1U Mycorrhiza +PGPR il5mndifigane
Yovaz 2.52 dludisufismsidde Mycorthiza 18 PGPR INg90 10180 WL MUY 010
punsuingludune 3.04 uaz 2.65 % uA luHnnuuanmeiulumsada (P<0.05)
Winwrearlpiafiasa ldnnduusnaldnsmudile nuniudusedouud
USinaeaasaiiannldluAugendiludusziudn falinunduogi 7.45 uaz 5.03 mepke
A1ud1Ay luanszAUTY (015 cm.) wudgduitin laie Myecorrhiza ¥1 19515 010
Usuaroadoafiaialdlufugafiqaie 10.02 mgPkg unzdSmnaroadoiaiiadaldiu
Audiiu PGPR TSmmdifiqafio 5.52 mgPkg vazfilSuiavomeiaiiaia 18luduves
Srfuitinsidide Mycorrhiza 59UAU PGPR stu Suadesn i lugmiuisnisldide
Mycorrhiza (iUS8614AEI A0 5.79 mgP/kg dantusiumunuiliinaveadeafiataldly
ALY (8.45 mgP/kg)ﬂi1ﬁ1§Uﬁﬁﬂ1§1ﬁl‘§B PGPR I1WUQ08191A07 1A Mycorrhiza  570f1Y
PGPR Fenndriunaasdhifaruuandisfulumsada drlufududrs (1530 em) @13y

= v & o - = ! a4
Mycorrhiza D50 1udeavesafianalaluangefige Ao 6.72 mgPkg vazhinisidums
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Mycorrhiza IRU9907131887 ez msae Mycorrhiza 3 2411 PGPR danaldi5um
oavleiafianaldludusosnaunfie 6.50 1azs.33 mgPkg dmiuAiunIUguilHA 19T
Pinaearesaitafa & lufumiiqane 4.88 mgPikg untinmnuuana 1 lumaada (p<0.05)
a15197 5

dufina Immadouiiada ldluaundninnis neiisunanesluseui 2
Tag¥IM IR URI801981 2 528UAB 0-15 18215-30 cm wuIIS 1 TnumaBoniiadaldly
ﬁuﬁﬁunﬁua@ﬁ 392.5 1AL 306.8 mgK/ke 1AUTRITY Mycorrhiza TMAUSEAUIY 0-15 em T

=) = { s i q’ é 14 1 o aa o
P lmmadouinaia 18 Tuiigaigafio 460 megkg ¥ luliaanmananiulumeadandy

]
Qr o

o & o 2 lg i 1 = =3 = = ar ¥
A unuguuazssuniins 1di¥o PGPR usediadmod lavilsma lwunmdouiaia lano

3
o

404 uae 377 mgKikg GAUM5Y Mycorrhiza +PGPR SR8 1Hanie 233 mgKikg ¥9iina1y
uand1aluneamfd (P<0.05) 15U Mycorrhiza 4ANANAY AI1TUAUAN LAZ  Mycorrhiza
$aiu PGPR  TusmrinlSua Immadoufiadaldluduseauans (15-30 cm) wudisy
Mycorrhiza ﬁﬂ?mmqaﬁqﬂﬁﬂ 366 mgK/kg 399INIABAITUAIVAUAD 303 mgKrkg naz
SMiufiimsEmie PGPR uset1ufivdfo 283 mgK/kg #1M5UAI5Y Mycorrhiza +PGPR 3
W Inenadouiiada lduAudfiqafie 275 mgkike 9 lifinmuanaisiuluneada

(P<0.05) M15199 5
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Treatment pH % OM P(mgP/kg) K(mgK/kg)
Top soil (0-15 cm.)
Control 6.50 4.90a 8.45 404 a
Mycorrhiza 6.27 4.46b 10.02 460 a
PGPR 5.90 4.75¢ 5.52 377 ab
MZ+PGPR 5.86 4.10¢ 5.79 329b
mean 6.13 4.55 7.45 3925
F-test ns e ns X
%CV 1.82 8.75 38.66 12.13
Sub seil (15-30 cm.)
Control 5.81 3.20 4.88 303
Mycorrhiza 591 3.04 6.72 366
PGPR 5.77 2.65 6.50 283
MZ+PGPR 57 2.52 5.33 275
Mean 5.80 2.85 5.03 306.75
F-test ns ns ns ns
%CV 3.01 25.61 27.12 26.00
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ajUnamsoe

= o ar o a ¥ = ..-; w 3
InnsAnyIS LAz dnuazales luduy wuanlsuiaFesiondagar ly
o ¥ = :r o 3 ] 7 a Y 1 A a4
A3 159N Y0MBE19AUTI 6 Sunalinnnde 17.0 ales/@u 10 Ny Taenuhndunea1siil
= dy ' = = & = ar r 1 Do e o A
Wrmnansenuuniugeigane 19.67 alles/au 10 sy uaz livandraluneadadudunedy
’ Y ¢ o ' I =] o ¢ ¢t Ao
sUsudansauzaled lavy llnoudenay uatanunainvatsvesiatles iwudd1 vin
=) ¥ ¥ =t ¥
mioe du dunas uazvumies iludu
- a 3 = 7 A =
vmeAn1snaaaslumafnyeaunsd Mycorthiza 18z PGPR  IWBINY
a o = ) = - = Y o 1 =4 q‘:
YszdnBninnisagasiaeinisuazduasunisesy@y lavesaudi lewui hitlusniuly
ausgauuu mauilunsadisaramndisunisnanesonidiu ariuiiAy PGPR daudiua
= oo = t:'\ 43 o o & a = ar :; ar W = = .3‘
aunsoiag ludumnsuyndsunisnanes dmivdsnavearesanadalaluau muyu
a_a o & - . 4 & - =
NNA1TUN1INARBS lanwizd15uRIAL Mycorrhiza il Infigauazils i Inunadoui
afn I8 ludunu araandiiumsmeass luAuszduaie (15-30 cm) wudhmianuilunsa
A19ANINNARITUNISNANBIoNIUATUAN Mycorthiza  dauSuiadunsviagluduy

]
L -]

nl gg LR - ar S - A:Z 13’ by - d' =3 dy
MuYuYRAITUMINAaes waz Ysunaveadeiaiadalaluau miuvusndu MsunmEnge

d‘wil't:'\dy

Mycorrhiza + PGPR d s l5ana lnunadouiiadiala ivwiunniiiunisnanos
W ] A‘! =4 dl 3 = o = o ] 3
18nrsnaassaaiioniluili 2 wuiludAussduu uazAuszduaia
Ynuamuilunsanis Ysinadunioiagiuau uazdSumveaeSauas Tnumadons
annldluAuanamndiiunisnanass
o a :; L 3 dw @ v Ao A
dmsumsnansunaiumsIndestetaga lunes 1san Riadonuisin
' o v o 24 F=1 s o0 e Y o P 3 o o '
uanzdune saumsniiounsunukaadius PGPR Tundid lenlgnlunszamaiumideay

Tusesduiiuntinaans vossulszuadl w.a. 2555
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Jor5alHanInaana

=

= 1 ar 1 o ] o = = o
nmsAnnlZususesieniaaarluneslsanldnsajudr lodunialuiva
as o = 1 -3 o 1T A e q' d = [T A 1 dll
Fariadoslninazdiqu 6 Sune wunidSmaunio 17.0 mfesAulo niu Fagendiie
' »
HoufUUNARD YD Mohammad et al. 2003. Miimsnadeunlinimdesienaga iy
o (y e A - o a ] v
aos g lusmssrsdundgnisnaisqlszianludszmavesuau lasaussuinnrngy
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