UNAUIRY (Research Article)

Pseudomonas fluorescens Hana1sWaaLTAATLSA
daasun1siasyiuladud1UsnaiuasaiuaulsnsINLas Rl
Pseudomonas fluorescens Produced Polysaccharides
Enhance Growth of Cassava Plant and

Control Root and Tuber Rot

¥
=1

Anssa Tadie, werss Uslanuud, Sanassal Wayyy
uazAdn a5y anl*

A11N1TIANNBATOUNTS Az INIAmEnILazinalulad
uvTingndusssumand qudisdn duarasvil Sunemrassma Smdaunusnil 12120
Satuck Chaisue, Phongsathon Poralokanon, Wilawan Chuaboon
and Dusit Athinuwat*

Major of Organic Farming Management, Faculty of Science and Technology,

Thammasat University, Rangsit Centre, Khlong Nueng, Khlong Luang, Pathum Thani 12120

UNAnEa
Pseudomonas fluorescens uanansweduganilsn 2.8 nu/ans Tu nutrient glucose broth 7L
wnnanglaa 7.5 n3u/dns arsnedueanilsdgnilunaaeudssdvsainlunmsduaiunmsasyivlagiu

'3

duends fussrees 9 uavmuailsnTnuazUIBuFisufvarseddesturdadesualuniuas
asdanset salicylic add (SA) Fununsnstenld mvaaeuisudulasusviouiusiudusndsluasned
wgAALIAAINLULTY 100, 200, 500 tag 1,000 ppm WIBUBUAU SA ANULLNTU 5.2 mM waULNUY
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Abstract

Pseudomonas fluorescens produced polysaccharides with 2.8 ¢/L dry weight in nutrient
glucose broth with 7.5 ¢/L of glucose. The polysaccharides was evaluated for enhancing growth of
cassava plant cv. Rayong 9 and controlling root and tuber rot compared to fungicide, Captan and
the synthesis chemical, salicylic acid (SA) applied by farmers. The investigation was soaked the
cassava stakes with 100, 200, 500, and 1,000 ppm of polysaccharides compared with 2.5 mM of
SA, Captan (160 ¢/20 L of water) and ddH,0. The cassava stakes soaked with the 500 ppm of
polysaccharides significantly increased stem height, root length and number of root with 5.83 cm,
13.9 cm, and 49.53 roots and 28.3 cm, 15.27 cm, and 52.52 roots after 1 month cultivation under
greenhouse and field conditions, respectively compared with control treatments (p=0.05).
Moreover, the stem height, root length, and number of root significantly increased by the 500
ppm of polysaccharides application under both conditions until 3 months cultivation (p=0.05).
Also, the polysaccharides triggered significantly increased expression of plant growth hormones,
indole-3-acetic acid (IAA) immediately after foliar sprayed with the 200 ppm of polysaccharides at
2 and 3 months days old plant reaching peak levels at 4 days after application with 14.96 and
17.98 pg/mg fresh weight compared to control treatments (p=0.05). Different concentrations of
the polysaccharide, Captan and SA showed non-significantly decrease in root and tuber rot
incidence with 65-77 % under greenhouse and field experiments (p=0.05). Therefore, its possible

that polysaccharides can be used in the cassava plant production system under field conditions.

Keywords: antagonistic microorganism; plant growth promoting bacteria; biocontrol
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Tunsa dusululseimalnetudrsndstioduiie o8 (low-input sustainable agriculture, LISA)
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SP007s HUseAnSannsedulviiviasugiavaie
ylandna1sine 9 Tuszuugddiuniy laun
salicylic acid, jasmonic acid, (3-1,3-glucanase,
peroxidase, phenolics, suaicol peroxidase Lay
slucosinolate AdguSnsidvharsvedsanans
¥iin léud Tsmdiavngndinen (Ewinia
carotovora subsp. carotovora) Tspuaulunes
(Xanthomonas campestris pv. campestris) 111
ABAYU (Pythium sp. Way Rhizoctonia solani)
waglsafiszuusindu 9 (Fusarium oxysporum,
F. solani Wwag Sclerotium  rolfsii) STty
AOAUIDIBEAILTaLAEdn (Phytophthora
aphanidermatum) Wu@u [2,4,5,10,12] undalsill
mMsfnunaeasdenielsyansnmuesteufiing
P. fluorescens SPO0Ts AEdadlunismunalsa
nmseiiivesudsnds Tnennide
UfjUny P. fluorescens SPO0Ts @nuSONENEINOE
wwnalssduds Pthium sp. Wwien funanis
Anwiselufindu o fiuwn Auiilvantymnis
svumvadlsaTnuS e Tiginduns ey
A1UZNAY AADAIUTIBLATEUAIUNT DUVDIAUITY
denddlitiauanysaiuaznandngeely eans
wodugaalsdifuluananslulawsnaissnni
Usznoudiemheueueluaien 9 undeusei
Fetusylnaladfn saudeausaifuluana
Wegaudulusauang o vlulaudfunnmneiu
Tneengnsidulsslevisenisasyiulnvesdiv
wanewin F019aratenioliazaretn Al (1]
mmiﬁlé’mﬂﬂizLﬁuﬁazmmmﬁmumsﬁumm
L{lefljuﬁ’lqm (minimal inhibition concentration,
MIC) wesansweduvanlsafiduseansamlunis
uaslsasnumiesanitluaninls sastenisld

answedusaalsnneuUndlunmstnuilisu
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2. gunsaluazisnig

2.1 nsafasswadugaanlsdainide
URUNY P. fluorescens SPO0Ts wazan12zil
AANZEY

U1 P. fluorescens SP00T7s widpdly
8715 nutrient glucose broth (NGB) fifiszu
AULTUTUVDY 13’1maﬂqiﬂal,mﬂsmﬁ’u TeuA 0,
2.5, 5, 7.5 uag 10 n3W/ans Um%aﬁqmmﬁﬁaq
30+2 °C UA3D0UET 120 sau/anit 1uan 48
Flue  dleasuiivuniinisdusenwadiie
UﬁﬁﬂﬁaaﬂéﬁaLﬂ%‘laqmwm%"mmmL%q 10,000
FOU/UN gunnil 4 °C a1 15 wI anegneu
ansneduwaailsfiiensniilu supernatant on
g4 petroleum ether wag anhydrous sodium
sulfate Mé’&amﬁuizLMEJLLﬁﬁﬁQEJLﬂ%EN rotary
evaporator kagilaszRUsnuaIswedusanlsn
Tuwsagnssuis

2.2 NINAEDUUILANTATWAI WO ALYA-
m‘liﬁﬁuawﬁaﬂﬁﬁnﬁ P. fluorescens SP007s
Tunnsdiuda Pythium sp.

2.2.1 NeauUTEANSANAITNOALYA-
alsalunisduds Pythium  sp. #ae33  agar
diffusion

NAADUUTEANSAINAITWORLTAAT-
lsamnuLtudu 100, 200, 500 uay 1,000 ppm Tu
ﬂ15§U§Qﬂ1§Lﬁzysuaai'1 Pythium sp. fiugnainsiu

druzndnlulsauazimunsiigoilsauds [13] Iy

3% agar diffusion WUy completely randomized


https://th.wikipedia.org/wiki/%E0%B8%84%E0%B8%B2%E0%B8%A3%E0%B9%8C%E0%B9%82%E0%B8%9A%E0%B9%84%E0%B8%AE%E0%B9%80%E0%B8%94%E0%B8%A3%E0%B8%95
https://th.wikipedia.org/w/index.php?title=%E0%B8%A1%E0%B8%AD%E0%B8%99%E0%B8%AD%E0%B9%80%E0%B8%A1%E0%B8%AD%E0%B8%A3%E0%B9%8C&action=edit&redlink=1
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a

design (CRD) ns53/3ae 10 %1 luanwgaungil
704 [fallasann 14] Tnele3es suspension L&
651 Pythium sp. Anadudy 1x10° dule/fad
ns antueIonems PDA fivasuadalval 9
wissidliaunseafigungiuszana 45 °C 39
e suspension W@ules1 Pythium sp. ns1d@1u

suspension t@ulgsn 1 adans soe11s PDA 20
fiadans nebiaunienssuds 3614 cork borer
YUAFURIUAUINANS 0.5 lwufing Akunnseh
o ngommsulndugdiuam 7 semueims
doude antuneaarsnedusaailsdiinay
Wudusg 9 Ysuas 30 lulasans asluiiou
WiguAvasllauunuUTunsiaeiu (8ns1n1s
14
Wunan 3-5 Ju usdufinwanisnaassuiiom

v
v o

UaN13LITEYVBY Pythium sp.

160 n5u/41 20 a915) waztnauieinge vuld

2.2.2 mmaavmiﬁuéu’aminaﬂﬂuaasgia-

aloa331 Pythium sp.
msmaaumsé’uE?m’maﬂsuaasgia-
avess1 Pythium sp. vesanswedugaailsd
AULLNTY 100, 200, 500 daz 1,000 ppm
Wisuiisuiuinismuguiienisldidean P
fluorescens SP007s  AAULTLUU 1x10° cfu/ml
asiailuavuny 160 n3w/aih 20 Aas a1
Fuaseii salicylic acid AULLNTY 2.5 MM 62
Wazaneildatnaiswedusaailses nienenth
nduilseinie #ae3d poison medium 1ag119
LWLNNSNARBILUY CRD n3s5u3tar 10 91 Tnenns
VAAOUULEIMS PDA Fanavanswedugnnilsni
AMULTNTUAS ©) WIDANTAILATIZI salicylic acid
AILTUTY 2.5 Hadlua WiansiatiuaULny 160
n%u/1h 20 s Meenemtnduileindondenen

frviavanenldannansnedusnalsn 9ns1ans
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AdaU 1 1aaansse1115 PDA 20 1adans wan

'3

nszanegloavaivessn Pythium sp. NAuduty

a aa o

1x10° aUed/Radans $1uau 0.1 fadans 9ntu
asREoUNsiudinisionvesaUonda91ninis
Ugniteuda 16 dalue melindosqanssmd
AAs1gvmanuulsusIuLasiUIsulisuaing
LANAIYBIARAENNERAlAE  Duncan’s new
multiple range tests (DMRT) salUsunsy
dusagu dedmdenanududuvesaisnoduen-
anlseflusyansamlunisdudenisienvessn
Pythium sp. \Winwseazdenlududaly

2.3 MsnaaauUTEaNSA WaIITWaALYA-
Alsalunsdaasunisasyiulndudiusnag
wazAIUANLIATINUKALIININ

v v &

WV UdUF UL NaIN UGS Y

a

ay 20 WURLWAS UeLtefiiimeLeanages 95

Y89 9 vieu

% WU 2 W7 MIUAIENTITUY clorox LWNTY 10 %
WU 10 Ui wazdadeinduiissinge 5 afs i
wanuia 9 drniguluaisnedueanilsfnniig
LWNTU 100, 200, 500 way 1,000 ppm WU 15
il WSsuilsuiuansdansigat salicylic  acid
auduty 2.5 mM thnduiisside wazvansiad
AN 160 n3u/ad 20 Ans Aanevane 9 20
duthvieuiusfiiuntsdunssisang q lugnlu
NIEANVUIAFUNIUAUGNA1 30 h luanmidou
UqﬂﬁwmaaqLLasUQﬂ‘Luamwliuwaqmwmmﬁ
weilusyianissruinvedsasinuas il lnaus
aznssuIsnulumsanrsnedusan1lsansedns

s

Wisuifisumududuielfufuinsvieuiug
8n1 150 fiadams/ih 20 Ans dlofiweny 2 uay 3
Ao muddu filuanmiFeutgniiamanesuas
annls dwmsuluanmiSeulgniiavnassazian

W8 Pythium  sp. @1ualsAsInkagiiail oy



i 24 avivii 4 AAIAN - FUIIAN 2559

215815 Imemansuazinalulad

1 2 peu dwmduluaninls Yaselifnlsany
ANTNTTINVIR 1NUNUAITNABDIMUU RCB NT5U-
Fow 10 91 ledfudzndtony 1 woe 3 Wou
Anginisasyvlanaznisialiasinuazin
whidluanidoulgniinaaowasannls

2.4 A159A31%9 indole-3-acetic acid
(1AA) melulududnUznag

Wulududuends 01 nfu 9nusas

nssuislude 3 eehe deiflondunm 10 Tu ndawiu
answeduganlsnanudueig o Wisuiieuiuans
B q defudWendieny 2 uag 3 Weu ntiuusly
homogenization buffer [Tris-HCl buffer AU
0.1 M, pH 7, KCl Anautadu 0.1 M, PMSF @l
WY 1 mM, leupeptin AI3LNTY 1 pg/ml, 1 %
(vA) Triton X-100 AMUNTU 1 %, PVPP AW
Wadu3 % wa) Usues 1 faddns antuh
homogenate fiafaldanlududiuends Usums 1
Haaans naudu Salkowski’s reagent UFuns 4
fiadans Unigamniivies iunan 20 uiil Iad1nns
@mﬁuuﬁ&‘ﬁmmma 535 nm (specphotometer iq"u
EC1011) Tngldndnnisemudiuvesddildannisia
UN3e1581I9a1s  indole-3-acetic acid Aiunsn
sulfuric (colorimeter) AWINNUTINUEAT indole-3-
acetic acid Wisuiisuiuamsnasgruiieududu
0-50 lulasnsu/Aiadans [6]

2.5 ATIENVBYA uazAIANULUTUTIU
NI9EDA

thyeyaiilauniiasiznnauazaiiy

wUsUTIURI875 ANOVA  wastUIeutisuady
wann19atadslunazyanisnaasin 1833

Duncan’s new multiple range tests

3. NAN1599Y

565

Polysaccharides produced by

3.1 nanasanaaswedugaailsdannide
UjjUn¥ P. fluorescens SP00Ts wazand
LRUNZEY

nan1sAnwienuindeiniinia
nglaa 7.5 n3u/ans adlu NGB demaliidoufing
P. fluorescens SPO07s WamansweaugaA1lsala
gean 2.8 nfu/dns upnsameatatunssuls
31 9 (p=0.05) &4 Fig. 1

35

Pseudomonas fluorescens (g/L. dry weight)

Concentrations of glucose in nutrient glucose broth (g/1)

Fig. 1 Quantity of polysaccharides produced
by Pseudomonas fluorescens SP007s
different of

under concentration

glucose conditions.

3.2 HAN1INAFUUTLANTAINAITNOA-
wganlsdvaadoufiind P fluorescens
sP007s Tunnsdiuda Pythium sp.

HANIINABDINUINANTWOALTAA LA
ALUTY 100, 200, 500 waz 1,000 ppm
Uizﬁw%mwslumsé’uéy’qmiLﬁaﬂjaqiﬂ Pythium
sp. llupnaneiunsaianuasiadilauLnuens
wuzih (Fig. 2) diefiansanuszansainansned-
ugaAlsAAULTLTY 100, 200, 500, wag 1,000
ppm 1un13§ué‘?ﬂﬂﬁﬂaﬂmaaegiaaﬂa%fuaﬂﬁ
Pythium sp. WuI@1sNeAkYAAILlIAYNAIY

Wutudusgansamlunisdugenissenvesyle-
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alosve93n  Pythium sp.  ldunnenansadia
(p=0.05) AunsldansAiLadunusnI LUz
MIDENTHUATIEIN salicylic acid ua TUsz@ndan
Founmsliideanetauansianeadn (p=0.05)
vuziietuihazareildatnanswedusaailsd
waztnauiendelifinansznudeuszansam
nsdudsnissenveseloatasuas Pythium sp.
(p=0.05) UetlhiudUssansanwecansned-
wenelsduaadeuding P, fluorescens SPOOTS
Tunséfudamssonvesgloatossn Pythium sp.
luanmesujuinislaviaiieuiunisldansiadl
WAULNUTRI UL NI0a1589LATIZY salicylic

acid WU 2.5 faalua (Fig. 3)
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Fig. 2 Efficiency of Pseudomonas
fluorescens SP007s  polysaccharides
100 (T2), 200 (T3), 500 (T4) and 1,000
(T5) ppm to Pythium sp. inhibition
compared to distilled water (T1) and
Captan (160 ¢/20 L of water) (T6)

under laboratory conditions.

ey

T5

T6 T8 T9

Treatments

Efficiency of Pseudomonas fluorescens SP007s polysaccharides 100 (T1), 200 (T2), 500 (T3)

and 1,000 (T4) ppm to Pythium sp. zoospore inhibition compared to P. fluorescens
SP007s fresh cells (T5), Captan (160 ¢/20 L of water) (T6), salicylic acid (T7), involved

solvent (T8) and distilled water (T9) under laboratory conditions.

3.3 Han1INAFaUUIEENIAINEITNOE-
wgaa1lsalunisdaasunisiasyiiulagdu
duzunduazaluaulasnuaziain

HaNIRaRINUIviBURUgIudUsnae
frunisutarswednsaailsdanududu 500

ppm dealvisuiudUsndony 1 waw In15ia3ey

566

Aulaldfian Tanugedu 583 uay 283 lwuf
AT AINEIIIN 13.9 LAz 15.27 LwURIAT wag
F1WIUIIN 49.53 Uar 52.52 910 Tuanmiseuugn
fignnasinazaninls aus1fu (p=0.05) vaszd
viousfudUendeiinunisuuavunuludns

wugiudvgnluanimiseulgnilanaassiag
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annls 01y 1 Wheu daugediy; AueIsn;
LAZAIUIUTIN 4.42 tag 17.53 [URLLAT; 8.5 LAy
10.74 wuFling; way 39.54 uay 28.73 10 Ay
&u (Table 1) Bslunindu answeduwanilse
ALY 500 ppm a@dlETUNTRSYAUTIUIAU
sudendsegnasioiile ilefudsndeeny 3
Weu HANEWRY;  AINE1IIIN; kAETIUIUTIN

15.15 wag 76 W@URUeS; 23.2 way 41.85 Lwus

RS, waz 51.53 wag 49.84 110 luan wiseuan
fvnaswazanmls MU Fuanemieada
FfUNTTIsaY 9 WarnsIABAIUAN (=0.05) Unuz Tl
VouTud1Usndefinunisuduauunuludns
Wzl 978 3 e 1ANEY; ANENITIN; kAL
FIUIUTIN 11.86 A 55.31 LWuURLUAT; 14.13 uay
28.43 WURWAT, Wag 23.38 way 25.9 311 A

a9y (Table 2)

Table 1 Efficiency of Pseudomonas fluorescens polysaccharides application on cassava plant at

1 month after planting under greenhouse and field conditions

Growth under greenhouse condition Growth under field condition
Treatment” | Stem height | Root length | Number of | Stem height | Root length | Number of
(cm) (cm) root (cm) (cm) root
T1 4.04+2.062ab | 8.51+1.324ab | 39.61+0.525ab | 23.22+2.765b | 10.41+4.567b |40.10+£3.457b
T2 3.62+2.311ab | 8.71+2.143ab | 40.22+0.453ab | 23.78+4.337b | 11.91+3.243b |42.42+2.343b
T3 5.83+2.194a | 13.90+0.987a | 49.53+1.110a | 28.30+2.113a | 15.27+1.112a | 52.52+6.789a
Ta 4.87+2.875a | 12.90+1.321a | 47.12+1.213a | 24.81+9.876b | 10.62+2.1345b | 39.87+2.591b
T5 3.65+2.906ab | 8.40+0.987ab | 37.82+0.897ab | 22.27+3.445b | 11.19+3.454b |42.55+3.583b
T6 4.42+1.801ab | 8.50+1.231ab | 39.54+2.412ab | 17.53+8.776c | 10.74+3.456b | 28.73+3.461c
T7 2.33+1.380b | 5.42+0.876b | 21.80+0.235b | 13.61+3.334c | 10.48+3.245b | 25.51+1.100c

"T1-T4 were differentiation treatments of polysaccharides of Pseudomonas fluorescens SPO07s used

including 100 (T1), 200 (T2), 500 (T3) and 1,000 (T4) ppm, respectively. Salicylic acid (T5) and Captan

(T6) were used with the concentration at 2.5 mM and 160 ¢/20 L of water, respectively. T7 was

distilled water treatment. All treatment was applied by soak and spray treatments the cassava stakes

before and after planting at 2 and 3 months, respectively.

“Within columns, means followed by the same letter are not significantly different according to

LSD (0.05).

Nan1snaaadldaswednsanlbsan
STAUAMILTNTUAIS 9 TelA 100, 200, 500 uay
1,000 ppm @1583AT1zY% salicylic acid AY

WU 2.5 mM hazanstadiwauuny 160 nSU/11

567

20 G035 lumsugvieuiugiudendsnoulgnuay
wulundeugn wlefiveny 2 way 3 Lhsu wile
mvAulsaTINLazInsluanmisaugnily

neaswaran nlsimeiuseIRnisseunnvalsa
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SIABALIHIUININDY NUINITLTAITNOALIAAN
lsdmnududusing 9 TUsgdnsnmalunisauny
Tsaruneldwnnma1an1s@danuansdaasie i

salicylic acid wagasipdinavununsluanInizou

Ugniiwmeaesuazaninls (p=0.05) Feaunsnan
nssruInvadlsnsInLagnegluYle 65-77 %

Aauandlu Fig. 4

Table 2 Efficiency of Pseudomonas fluorescens polysaccharides application on cassava plant at

3 months after planting under greenhouse and field conditions

Growth under greenhouse condition Growth under field condition
Treatment” | Stem height | Root length | Number of | Stem height | Root length | Number of
(cm) (cm) root (cm) (cm) root
T1 10.61+6.410ab | 19.12+1.111b | 41.13+4.213b | 48.33+1.213d | 33.33+2.549b | 35.69+1.115b
T2 10.66+5.297ab | 19.24+8.690b | 41.33+5.469b | 67.54+3.476b | 37.00+3.547b | 36.54+2.111b
T3 15.15+4.613a | 23.20+3.754a | 51.53+7.643a | 76.00+5.264a | 41.85+7.665a | 49.84+2.134a
T4 10.80+4.642ab | 18.82+5.764b | 38.55+7.665b | 68.50+4.689b | 38.60+3.609b | 37.86+0.378b
T5 8.26+5.380ab | 14.33+8.438c | 24.35+7.676C | 68.44+3.532b | 35.43+608b | 36.50+2.154b
T6 11.86+5.993ab | 14.13+6.798c | 23.38+4.659c | 55.31+4.879c | 28.43+683c | 25.90+2.457c
T7 7.06+6.215b | 18.71+2.564b | 39.50+4.358b | 29.43+4.556e | 26.79+4.365c | 22.40+2.434c

"T1-T4 were differentiation treatments of polysaccharides of Pseudomonas fluorescens SPO0Ts used

including 100 (T1), 200 (T2), 500 (T3) and 1,000 (T4) ppm, respectively. Salicylic acid (T5) and Captan

(T6) were used with the concentration at 2.5 mM and 160 ¢/20 L of water, respectively. T7 was

distilled water treatment. All treatment was applied by soak and spray treatments the cassava stakes

before and after planting at 2 and 3 months, respectively.

“Within columns, means followed by the same letter are not significantly different according to

LSD (0.05).

3.4 nN15741A512% indole-3-acetic acid

(1AA) aegluludiudusnds
Fusfudrundafiiiunisudviounus
fgarsnedLsaa1lsnAIdNdU 200 ppm wag
sulugeanswedusaailsdnrmudududenduiud
THudviouiug Woiveny 2 uay 3 1o dewalviu
fudgndsiinsazansosluuiin 1A 16dfian

Mol 4 S vdsnsnulusiudrdsndavindu 14.96

568

waz 17.98 lulasnda/fiaansy tavdnan deinin
#1589.A5189 salicylic acid AILTUTU 2.5 mM
wazasiAiuAluny 160 A3/ 20 ans g
uANAINISEAR (p=0.05) fauandlu Fig. 5 uay

Fig. 6

4. 391501
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nanlnewwaufiny P. fluorescens SPO07s Faime
H5neauaudRsng o sauvis 1AA Aiduuselominu
WylAseghavatgvilndy [3] n1sAnwnideaseil
& ) av o Y 2 o ¢ &
Wudnuilanuideiinandimauisselovilveie

UfUn¥ P. fluorescens SPO0Ts Tunisudnans

A
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Root and tuber rot reduction (%)
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N
_
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woduraalsaiidanvalunisdnasunisasy
wulnvesdudvznasdiunisazan 1AA - aelu
d1dfu LieliseniudoaniizarnuaIendg 9
TagLan1za1nn15L91vinateves Pythium  sp.

awmlsasnuazian JudulsafidAguazing
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Fig. 4 Efficiency of polysaccharides of Pseudomonas fluorescens SPO07s to control root and

tuber rot of cassava plant at 3 months after planting under greenhouse and field

conditions. The detail of T1 -T7 was followed by Table 1 or 2.
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Fig. 5 Efficiency of Pseudomonas fluorescens polysaccharides application to increases IAA

accumulation within cassava plant at 1 month after planting under field conditions. The

detail of T1 -T7 was followed by Table 1 or 2.
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Fig. 6 Efficiency of Pseudomonas fluorescens polysaccharides application to increases IAA

accumulation within cassava plant at 3 months after planting under field conditions. The

detail of T1 -T7 was followed by Table 1 or 2.

NSENUADNISNARTUAIUENAIIININT FDAARDY
Funanuidevesdnsned wazany [9] Ainud
Pseudomonas sp. ECO 008 finswainlnlane
w@ulewessn P, myriotylum TnMSUANKIUIAT
dulanennniu paesaulaedulefigdnvaryin
30 AnUnR BnTaasnsal wavAmg [11] S1991U9
P. fluorescens SPO07s WanasUf¥Ie 6 ¥iln
Ao phenacin, 2,4-DAPG, pyoluteorin,
pyluteorin, pyrrolnitrin a8 herbicolin SR
a1u150wAn  chitinase way HON  #iflwalunis
avaulsaluludunalvgestnlnaiiingin
Exserohilum turcicum @@ Ahemad wag Khan

sala wa

[1] $1897u91 P. putida @neiugnaud

]

Tunis
datasunisiasgdulaie (plant-growth-
promoting bacteria, PGPB) faudflun1sazaiy
Woamlnlusssund nszdugisunuiivdiunaln
N13N&a# salicylic acid, 2,3-dihydroxy benzoic
indole-3-acetic acid,

acid, exo-polysaccha-

rides, hydrogen cyanate Wag ammonia lay
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Suja WagAMY [7] 97897471 Pseudomonas sp.
aunsaNan auxin 1.33-102 lulasnsu/fiaddns
wazausanan 1AA 19 1.33-63.33 lulasnsu/dad
ans dmsudu elicitor nszdulidusiuduzmds
wigiulalaegresansa saudinalnlunisnéa
weuluflounazazanefuneanndunoanealugy
i lUldUsTendld 37-100 ppm denalvidu
fudgndeeny 1 1heu dAugeny 60-88 LuuR
AT LEUTOUNTOIAIAY 2.84-2.86 LURLUAT LAy

UINUNAALIATIN 91-112.33  NSU/AU LANAIS

' P

Y191 NY

o w a

d1Agyn19ads (p=0.05)  AUNITUID

ATUAY TFATANGIRU 52.67 LURAUAT LHUTOUN
YBIEAU 2.11 LuFilung wazdivtdnanuiasiy
83.67 nTu/fu wenaintnisldiiedjing

Pseudomonas saluszuunisugndy

sp.
duenaededanalvdsruiuluuinninnssuis

AUANKANGA98E 19T T dAYN19ana (p=0.05)

[

N8 UBNINNY Zhao wavAuy [8] §9571897u

nsldarsadnuignsneduannilsdninududu
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100-400 Hadn3u/ans ¥99 Bacillus cereus \#u
adlusmsdmsuisesinita ddlunsdusanilse
UsenaumenaausaailsalazlusAudagou 27
% Tdulselenisensduaiunisiasyvessiniiy
danaldsniiviinisazanans tanshinone Wiudu
Usgune 7 W1 (1.59 Hadnsu/nTu versus
0.19 fadndu/n3y)  sauvedaasulisiniiuoa
Wity wandlffiuinansnedusaailssinanty
Ine PGPB Haud@mdu elicitor Tunsdaasunig

L3 LAulaNY

5. inAnssuuszne
VoUoUAM d1UnIUNBINUATUANUNIT
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