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Abstract

This research project aimed to (1) select an effective bacterial antagonists to control disease
caused by Pythium spp. in vegetables grown in hydroponic system (2) develop the formulations of a
bacterial antagonist, B. velezensis, in water-soluble granule and suspension concentrate forms and (3) test
the efficacy of the selected formulation in controlling root rot disease in vegetable in hydroponic
production system.

Bacillus velezensis, isolated from root of vegetable grown hydroponically, was effective in
inhibiting a mycelial growth of Pythium helicoides, Aphanomyces sp. and P. aphanidermatum presented
in the hydroponic system. This bacterium had relatively large endospore and was capable of producing
IAA, a plant growth hormone. This bacterium was subsequently chosen for formulation study.

Granule formulations were composed of the bacterial endospores of B. velezensis, lactose and
polyvinyl pyrrolidone K-30. The formulation F8 had good physical characteristics and high water
solubility. Granules contained bacteria in the range of 10" CFU/g and performed high mycelial growth
inhibition of Aphanomyces sp. (96 %). However, the population of B. velezensis in the formulation had
decreased with time after 6 months storage at room temperature (26-32°C).

Suspension concentrate formulations were composed of the bacterial spores dispersed in
concentrate liquid using xanthan gum as a suspending agent. The formulation F4 had good physical

characteristics and there was no sedimentation occurred after 4 week storage at room temperature. The



formulation contained bacteria in the range of 10" CFU/ g and performed high mycelial growth inhibition
of Aphanomyces sp. (90.8 %). The population of B. velezensis in the suspension concentrate remained
high and had a tendency to increase after 6 months storage at room temperature.

Initial results indicated that the suspension concentrate formulation was effective in controlling
root rot when applied directly to seedlings of L. sativa. This efficacy was, however, nullified when the
formulation was applied as a suspension to raise these seedlings.

The suspension concentrate formulation was sprayed onto the roots of one-month-old Lactuca
sativa, grown by the dynamic root floating technique (DRFT) used as the hydroponic growing system, in
two efficacy trials. In the first test with L. sativa (var. Red Coral) with root rot symptoms, a 1%
suspension concentrate formulation (1013 CFU/mL) (v/v) was effective in reducing the %age of root tips
colonized by the pathogen and for increasing the fresh shoot weight. In the second test with L. sativa (var.
Green Oak) using healthy-looking roots, a 10% suspension concentrate formulation (10" CFU/mL) (v/v)
was also effective in reducing the %age of root tips colonized by the pathogen. The suspension
concentrate formulation of the bacterium increased the fresh shoot weight.

This formulation, when applied as a drench treatment to seedlings of Brassica campestris var.

chinensis, increased growth of this vegetable.

Key words : development of bacterial antagonist formulations, diseases of vegetable in

hydroponics condition
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. o 13 an A Ay Y o Y A Y
velezensis 91U 107 CFU/ml (1% SC) 1azn3suITNAaodIi 4 ABAUNIINNNIANINGNHEAAY
4 ¥ o [ A, %1
EASAAVDUWBUUANITY B. velezensis 14U 10" CFU/mI (1% fresh cell) (aazn33uITNAQDIN 4 41
J g LY o o <3 o [
uAAzFILNRINNNIANINAITIUIN 25 AU) IMSIFaRanMInAaed 14 TUAonaINIvoAUsuHal

o 9 4 ¥ o ¥ @ Y
Iﬂﬂﬂ'ﬁ?@ﬂ'ﬂhfﬂ?@u AINYITIN PIUIHUNTA LS UINUNLHN
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a d
5. HANITINAADINALIVTTY

5.1 MaNUAILENIANY MsuanmaaIHalsn nazmswunyHa

]
v A

[ Fd
uvavlgndniidgndleszuyleTas Indind luguuudeg Awuesine 15a Pythium spp. tay

U

o & o 3 A ° .
Aphanomyces sp. MnNwgnluvaziimaNua0619 Withidos1 Pythium sp. 149U 16 isolates 1182

Aphanomyces sp. 911U 1 isolate 7IUT1UIU 17 isolates (M15199 5.1)

Y G o A o < o l a J { ¥ 1
5190 5.1 TadaiiimsinudledsialgnluszuulaTas Tndindaieq Anudesine Tsauaz 141y

MINATOL

aoiiAufoig seuvilgniias/ i iesirelsn
1. vhsulusamdansamwauiuag DRFT/butter head Pythium sp.
2. vhsulusamdaaynstsms NFT/butter head Pythium sp.
3. vhiuludanSaaymssims NFT/butter head Pythium sp.
4. yhsuluvanTauumjs NFT/butter head Pythium sp.
5. vhsulusanSaaymslsims NFT/butter head Pythium sp.
6. vhulusamiangamnumuns NFT/cos Pythium sp.
7. vhfulusamdaaymslsinms NFT/cos Pythium sp.
8. vhiulusawiangumnumuns DRFT/green oak Pythium sp.
9. vhfulusamiangamnumuns DRFT/green oak Pythium sp.
10. vhiuludandangannumiuns NFT/ frillice Pythium sp.
1. vhiuludandaaynsdsims DRFT/ frillice Pythium sp.
12. vhiuludandangamnunmiuns DFRT/red coral Pythium sp.
13. vhiuludandangamnunmiuns DFRT/red coral Pythium sp.
14, Whuludandangamnunmiuns DRFT/red coral Pythium sp.
15. vhsuludandaaynssims NFT/red coral Pythium sp.
16. vhsuludaniangamnuniuns DRFT/red oak Pythium sp.
17. Wﬁﬂufa"’wj"mwmu‘% DRFT/water Aphanomyces sp.

morning glory
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5.2 mMsnaaaumstnalsn
MInadouNanalsn uazanuguLssvesnsina lsannuiluisnadon 3 viia A9 butter
1 dy [ . 14 [ o 4
head, green oak (I red coral WU ¥951n0 150 Pythium sp. mﬂ’l’\hiiﬂumﬁ’mﬁuﬂﬁﬂﬂﬂﬁ (vhiu
o w A A dy 1 . 14 @ [ 14 o w A
MU 7 Tua13199 5.1) 1503100 158 Pyshium sp. 1n1suludaniangunwuriiuas (vhisudaun 9
A X 1 P v ? o o A =
Tua131991 5.1) 1595100150 Pyshium sp. nvhsuludandaaynsdsims Ghivdaun 11 Tuaisan
t&l 1 . 4 o Y] 4 o v A A
5.1) 18 1393100 150 Pythium sp. 10N udandangannumiuas (Mhsuadun 12 Tuasian 5.1)
MiNsnaaol 3 %ia A9 butter head, green oak 1AL red coral HAAIBINTIINHILALAUNSID1AT
~
HeI015
4 1 4 [ [ 14 o w { {
Taenwo35100 150 Pyhivm sp. nsuludandangunnuriiuns (hiudwuin o Tuasian
5.1) uonnzyh liiynaaey 3 viia Ao butter head, green oak Ll01¢ red coral HAANDINITTINUIAY
Y A A Y o o q Yy A v Y
AUNTDIMSIHEI01I507) G THANNSNATo UL A8 1Y
o a 4 ' 2‘, . @ [ I
MINMITUNBHAIING 13A Pythium sp. N4 4 isolates TaolFanbaIzNIITgIUAMAUNN
9 v
518974 1A® Plaats-Niterink (1981) wuMNM 1¥93199 15A1NUING 4 isolates Ao P. myriotyrum, P.

helicoides, P. carolinianum Wa2 P. dissotocum H1Ua19U (Gﬂﬂ\‘l‘ﬁ 5.2)

~ a & ' A o Y a ' o q ¥Ya A v A
M990 5.2 GlfuﬂSUE]\1lclfﬂ51ﬂ@Iﬁﬂ1/]WU’J'lﬂﬂch/iLﬂ@E]']ﬂ']iﬁﬁlﬂluulazﬂﬁlalﬂlﬂﬂ’ﬂ']ﬂ'ﬁlﬁﬂaﬂﬁl’giﬂuwsﬁ

NATOY 3 ¥UA

Ad o ] A A & '
AOUNINUAIDE seuvilgnia/ny 1931N0 13A*

4 [ o
1. vhsuludsndaaymssims NFT/cos P. myriotylum
2. yhiuludandangamnunmiuns DRFT/green oak P. helicoides
3. 1uiﬂﬂiﬂﬁgﬂiﬂﬁmi DRFT/frillice P. carolinianum
4. yhfuludandangamnuniuns DRFT/red coral P. dissotocum

y & ' o ¢ v ¥ .
*Hanene 191503100150 P. helicoides 90vNiuTudandangunnumiuaslunsnadeuluvuse i
Tagmwz luesdfuiamsitiosniniIdiamaaon 3 ¥iia Ao butter head, green oak 118 red coral
! Y A A ~ Y A = & A ' ,&1 ' =
HEAIINMITINU AT AUNSTDINIHEIN1ITHAZAU NN FuTUoININIULIINIUFEIINB 15ADN

3 %A
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S v X A A a ¢
53 msmumaanuazmsuﬂnwmmﬂmﬁﬂﬂgﬂﬂy

A

A o @ ] A dy A A a A Y] [ v o
UBUINIDYNITNNY ﬂ1ﬂWH‘VITIiJﬂT§°]JﬁﬂW"Iﬁ$1J‘UUlﬁIﬂﬁIWUﬂﬁiu%ﬁﬁﬁﬂﬁWﬂﬂ MUIUTIY

U
¥

@ ] dy A A . Y A ~ 1 ] I~ A A .
129 aI9Y19 NENLBDUUANISY Bacillus spp. hlﬂHff]‘ﬂﬂWﬂ’JTLﬂﬁ]&ﬂulmﬂmi&liuﬁf}ﬂ Bacillus spp.

MU 441 NeWUT (13197 5.3)

d' o . g A A R dy . A J 1% o A o
M1919N 5.3 91UIU isolates 6U’E'J\1!,“]fE]L!,‘]Jié]‘]/]ljfJ‘]/Ii“]WYJTL“IJ“L!L‘HE] Bacillus spp. ‘I/]LLEJﬂiﬂﬂWﬁiﬂiﬁN'ﬂ’JﬂVWﬂ

3 o 1 Aa A IS PA 1
m3musednimsilgnielalas Tnindluszuuaies

A g @ 1 A o o oA 9 A
ADUNNVAIBYN szuvlgnies uumenugiuen laninsini
1. whsuludandangannumiuns NFT 67

4 [ %

2. Whsulusavineysen DRFT 69
3. Tudaniawalfs (lonwu) NFT 50

4 [ [ ~
4. vhsuluvandawaljs (31¥n9) DRFT 63

4 [ @ ~
5. vhaulusandauunifs NFT 126

4 @ @ =
6. vhaulusaniamysifs DRFT 66

37U 441

] Y1 & aa . A A
ﬁ]”lﬂ@’]i”lq’ﬂgl‘l’iu]‘lﬂ?qﬁwﬂ']5ﬂll,flﬂlsb'@ul|ﬂ1/lﬁﬂ Bacillus spp. ﬂ1ﬂ51ﬂW%mﬂgﬂ1ui$uu1aIﬂi

a N Yo @ z A A a R A 1 3 1 d" A A
Twuﬂﬁ“lﬂmmuu"m muuimmmwwﬂaﬂius::mu"laTmTwuﬂﬁﬁNa’e’mﬂmmawmwmmﬂmiﬂ

U
[

A 9 o

. 1 I 1 A Y I 19 d" A A .
Bacillus spp. Llaz‘Ll”li]%!‘]Juﬁ’JWU@QWGBVIN’Ji]Elﬁ’”lll"l'iﬂmlslﬂ,ﬂuLmﬁﬂﬂuﬂ%%ﬂu‘ﬂﬂﬂﬁﬂ Bacillus spp. €18

G

A

YL 1 d'd A A 1 a a a A A d'
Wus lia Algaauialumsniugu lsansrseaauasumsnsyay Inve sy lasmwiznsnilgnly
a Eaul
szuv'laTas Intindas 1
3}/ dy Ao dy I Ao A o 9 g == &' == .
nifMsIveiunsItensimsdunu¥enuanise laamwizi¥euuanise Bacillus  spp.
o v A v ¥ X o G A o A qu
AU InuienadounNuaINIa lumsdugugosaumquasiantusinusime lsaruaulsn
1 A a a = a s A Y Av A =
pazduasumasyan Invesiyluszunlalas ntndie iiluanuidehnsounguuazasuaees I
a o 1 d‘ Sldy S A . .y
18UMs98 luaelsemanlsaeuuanise Bacillus subtilis (Grosch et al. 1999a) tlae Pseudomonas
A d' a dy a dy a 4
spp. H30eINNAAINFOYIAT (De Jonghe et al. 2005a) Tuminauqulsaluszuulelas Intind

=

o A tg = d'd a A U g’} a t&, . . .
5.4 MInataaniyauuant ﬂﬂuﬂigﬁ‘ﬂﬁcﬂ1‘I/‘ﬂuﬂ1§ﬂ‘uﬂﬁﬂ1§!‘iﬁ€yﬂlﬁ]ﬁ!‘lﬁ’)ﬁ1 Pythium helicoides

=

A = a J Y a Vv X
54.1 fni‘i’lﬂﬁ’t’)‘Uﬂ’J]ﬂJﬁ]ﬂJh'ﬁl511’0\1!‘15?)!!Uﬂﬂ!iﬂﬂgﬁﬂ‘ﬂiufnﬁfJ‘]JEIQﬂ"I%'!ﬁ]iEUjIIi’N!ﬁNGlm‘U@i]

P. helicoides
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A o X A A A Y Y} o & a Y
LD UUYDLUUANLIY (TILLEJﬂVlﬂinﬂ‘U’a 53) 1]']1/]ﬂﬁaﬂﬂ’rﬂ]ﬁ11ﬂ§ﬂ1u’ﬂ15fJUﬂ\iﬂ'lilflli”ﬂul(’]Ja\uﬁujﬂ

)

g . . dy Yy 9 as . 1A i‘ A
18031 P. helicoides 1LIL°IJ’EN§5]°L!¢]"JEJ’J‘ﬁﬂ15 dual culture technique WANITNAADINUIT WBDLUANLITY
v ¥ '

o 3}; a F) i’ Yo Y4 o A A A A
aunsodudamssyveuduleveuresilasuau 72 mewus uaz Tasludwuliiounniize
1 A © I a d Y dy . . o v J A
ungidngmwlumsidlulgindaeduloveusest P. relicoides 91U 20 EEWUF (MW 5.1 1ag
dl o Y a a o g’u d%' 1 dy A A [ ,i’ é =% 1
M3 5.4) Tagrh 1NAUTNUTUIIRUIEHINAUFOUUANE SN UIFDI 1A UNE FINANHULUANAIDIN

a A a d'dy "o o o dy a A 1 % KX o A dy =S A
°U3L’Jil!ﬂl’f]\i“Igﬂﬂ’J‘]Jﬂ3J1/?'iTz)“]J'iL’Jﬂl‘ﬂlﬂf@ﬂblﬂﬁiJWﬂ'ﬂ‘U!‘]f’t]LL“Uﬂ“VlLiElfJEJN‘]SﬂLfﬂu WAA[dNIYDLLUANLITYT Y

o

4
ug

[

F Y Y
DA 3Jﬂﬁuﬂﬁﬂﬂﬁ@ﬂﬂ’ﬂuﬁWﬂJﬁﬂiuﬂﬁEJ‘UENﬂﬁ!ﬂ‘iﬂJuL%@ﬂ P. helicoides Gluéuumuﬂ@"lﬂ

v v 9 4
1Y Y 1 a 4
MW 5.1 anBUEMITUIUTOI N0 150 P. helicoides TaerFonuaniEolfiny B. velezensis

< X d Y
5.4.2 managevilszansmmvesmsififndonnwenuaiiGel filndlumsdudamsniaves

y o X o
wwulen¥e3n P. helicoides

A ° dy ~ A a 4 . o o AA o ¥
lu@uu%ﬂ!i‘ﬂﬂﬂliﬂﬂaﬂﬂﬂ Bacillus spp. 914U 20 d18WUT nuaNuasalumsduging

q

a ¥ a A a o g}/ a
wigvoudule¥os1 P. helicoides Mmagoulszaninmlumsadwasdfinddudinsnsgues

J

9 ti’ 1 a P 'R ] dy dy A A a 4 . o o
Lﬁuﬂlﬂl‘]ﬁ)ﬂ WiJ’Nﬁﬁ‘]Jg]ﬂﬂHVIthuﬂmuﬂfﬂﬂlﬂQWEJLL‘]Jﬂ“VILiEJﬂ;]ﬁﬂB Bacillus spp. UIU 6 TIYNUT

Q

' '
a o A

Y - 4 [ 3’, 9 dy 9 1 ana [] A v o W o
Gl?i!‘ﬂ@3LG]ﬂ!GlﬂﬁﬂllENLﬁ"LlGlEJLGIf’f)ﬂulmmﬂGlN“VINﬁﬂﬂfJfJNiJuEJ?HﬂﬂJUENﬂ“]JG]gﬂﬂ’JUﬂiJ Uagtuauag

a 4 & ' ,i’ A a = [ J 2 <3 =
Ulnd lilssinrengungil 121 esrusaiFod awau 15 douaaeaisrai iunal 20 wid

1 a 4 d" a A a 4 ] 4 1 g’/
nunasinvvesweuuanzelgindaiewug 121 €4, 123 B/2 waz 029 C/1 aN130gUEINS

]
0o Y A o

a 9 49} 9 1 aa [} =Y Y S < 4 o g’/ 9
Lﬁ]iiyﬂ]@ﬂlﬁuiﬂl%@3”Ivl,ﬂlmﬂ@]N'VINﬁﬂ@]ﬂﬂNiJLlEJﬁWﬂinyﬂllijﬂﬂ’J']JﬂﬂJ Iﬂﬂiﬂlﬂ@il%uﬂﬂ"ﬁﬂ‘ﬂﬂ%ﬁu

dy [ S 3 4 o w A Y~ 1
GlfJLGIf’E)STL‘VI”Iﬂ']J 75.5, 67.0 ko 15.0 iosiua muaay (M1919N 5.5) "lﬂﬂWﬁﬂ”li‘l/lﬂaﬂ\ulﬁﬂﬂiﬁlﬁu'ﬂ

a PPN X A A a < o 1 1 a 9 Y Y
miﬂ;]ﬂmg‘nNammwaummiﬂﬂgﬂﬂymﬂan FINWTONUADYUNHY (ANUT9U) q&ulﬂ LRIZIGBERN
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o a o { ! a J
AUUITUDI Von der Weid wazame (2003) ANy IMUNAsURTNEv09 Paenibacillus peoriae 1
Y] [ . [ ¥ § a <
ANUAIZINAI NI B NgaIMYD 121 oeauwaiBod 1Tuia1 10 WA 1ag Leelasuphakul taz
3 dy dy ~ A a 4 . 1 K Y
AME (2006) NUANINRBUTOVOWUATNGOURTNY B. subrilis NSRS 89-24 amnsonuasnuiou 1aa
o v & Y dy . . . . . . 9 Y
waz g usudule¥os Rhizoctonia solani 18 Pyricularia grisea ﬁ%“ﬂ(ﬂiiﬂﬂlﬁ]x‘lﬂlnqﬂ@
d' v a" Aaa A 1 a3 dy . AN o I a Cal 9
19190 5.4 ﬁ?ﬂwumcﬁﬂllﬂﬂﬂﬁEJVIﬂTﬂ’JTL‘]J‘L!LGIﬂ’J Bacillus spp. N ﬂﬂﬂ?WiHﬂTﬁLﬂuﬂQﬂﬂﬂﬁﬂlﬁuolﬂ

X . . A Ag J X
VOUTOI P. helicoides WazNFMYUUNAIVDUTO

]

g sHd AU siiavosnynihsnnlfuenuuniite
1 029C/1 SN Ins 3anInogse Brassica alboglabra
2 029C/7 SN Ins Janinogse B. alboglabra
3 092A/1  SUNDUNILINGI TINTAUUNL B. pekinensis
4 092A/6  BUNDUNILINGI TINTAUUNLY B. pekinensis
5 094A/3  SUNDUNILINGI TINTAUUNL ok
6 095A/3  SUNDUNILINGI TINTAUUNLT *k
7 097A/1  BUNDUNUINGI I IAUUNYT Lactuca sativa var. capitata
8 097A73  BUNOUNUINGOI IIHIAUUNYT L. sativa var. capitata
9 098A/6  BUNDUNUINGI TIHIAUUNIYT L. sativa var. longifolia
10 099A/3  BUNDUNUINGI IIHIAUUNYT L. sativa var. longifolia
11 100A/3  SUNDUINIINDI TINIAUUNIYT L. sativa
12 101A2  SUNDUINIINDI TINIAUUNIYT L. sativa
13 101A/5  SUNDUNIIINDI JINIAUUNIYT L. sativa
14 120C/2  SUNDFLB IINIANYIY3 B. chinensis
15 121C/4  SUNDFLB IINIANYII3 B. chinensis
16 123B/1  SUNDFLE1 I IAUNYT3 Ipomoea aquatica
17 123B2  UNDFLB IINIANYI13 1. aquatica
18 125A/1  DUNDFLE TINIANYTS L. sativa var. longifolia
19 128A/3  BUNDFLE IIHIANYIT L. sativa var. crispa
20 129C/1  UNDFLB IINIANYI13 L. sativa var. crispa
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d' a A dy a A a o [ g’/ a 9 dy . .
A1319N 5.5 ‘]J'igﬁVI‘ﬁﬂ"IW‘lJfNLGIS’E)LL‘UﬂVILiﬂﬂgﬂﬂyiuﬂﬁﬂ‘uﬂﬁﬂ?ilfﬂii‘lﬁlﬂx‘llﬁuﬁlﬂlﬁﬂﬁ P. helicoides

/2 7w Doy £ L.
!JJEJ‘iLGb’uGlﬂTiEJUENmuGlEJL%@ﬂ P. helicoides

v S A a g
aeuguuanizelilng

Yaiiiaainafe flaaiiafe
1.029 C/1 100 a 150 b
2.029 C/7 100 a 0b
3.092 A/l 0b 0b
4,092 A/6 157 b 0b
5.094 A/3 0b 0b
6.095 A/3 0b 0b
7.097 A/l 0b b
8.097 A/3 250 b 0b
9. 098 A/6 0b 0b
10. 099 A/3 0b 0b
11. 100 A/3 0b 0b
12. 101 A2 0b 0b
13. 101 A/5 0b 0b
14. 120 C/2 0b 0b
15. 121 C/4 100 a 75.5 a
16. 123 B2 100 a 67.0 a
17. 125 A/l 0b 0b
18. 128 A/3 0b 0b
19. 129 C/1 0b 0b
20. YANILA 0b 0b
F-test o ok
c.v. (ofidud) 52.61 139.77

' aad o 1Y) o 9 ' ' aa
** u@mmmnﬁmﬁ P< 0.01 ’f]ﬂ‘]eliil“l’iﬁ’é]uﬂ“L!11&?’]f]alluLaﬂﬂﬂuiﬂﬁﬂﬂ'lll!mﬂ@nﬁﬂ']ﬁﬁﬂ@li]']ﬂﬂ']iﬁi?ﬁ]ﬁﬂ‘ﬂiﬂﬂ

DMRT
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a A A a A a d o o a X .
5.4.3 ﬂ1‘i‘VlﬂETE)‘U‘l]53i’l"ﬂﬁﬂ1WﬂlﬂQ!‘U®!!Uﬂﬂﬁﬂﬂ{]ﬂﬂ‘H 11!ﬂ1§£lﬂﬂ@ﬂ1‘i!ﬂﬁﬂ]usll®\1!‘lf®§1 Pythium

heliciodes 1u@1%131via3 PDB

o t&l == a 4 . ) v o Aax [ 3’;
mﬂmimwmmﬂmmﬂgﬂﬂy Bacillus spp. 91UIU 20 d18NUG VIiJﬂ’JﬁJﬁWiJ"IiE]GlUﬂ"ﬁEJ‘UENﬂﬁ

a

4 )
winvoudule®os P. helicoides wmaaoulszaninimlumsdudinsai1adiuia (biomass) ¥4

d o J

k) t&l 1A t&l aA a . o
wwulewesiluervins PDB Waﬂ"l'iVIﬂﬁﬂQW‘]J’JnJL“H?JLLUﬂﬂLSﬂﬂgﬂﬂ‘H Bacillus spp. 91UIU 7 @YW UT

Q

o

Y v gll Y k) ' an [l =\
Glﬁwacluﬂﬁﬂ‘ummﬁﬁinmma Ulmmﬂmwwﬁm']ﬂfmuu

v

gehAYAUYAAIVAN (A15197 5.6)

d' ' a 3 @ dy . . A dy 1 [ dy A A a 4
AN 5.6 AURAYUINUNVDULDT T P. helicoides LﬁJ@LﬂENi’JiJﬂ“ULG]S@L!Uﬂ‘VILﬁﬂﬂ;]ﬂﬂ]el

aouguuaiGeling dunasiinduledes . helicoides (N3
1.029 C/1 1.34 ad
2.029 C/7 1.11 bed
3.092 A/l 0.95 cd
4,092 A/6 1.19 a-d
5.094 A/3 1.46 ab
6.095 A/3 1.31 ad
7.097 A/l 1.15 bed
8.097 A/3 0.90 d
9. 098 A/6 1.17 bed
10. 099 A/3 1.24 ad
11. 100 A/3 1.54 ab
12. 101 A2 1.33 ad
13. 101 A/5 1.46 ab
14. 120 C/2 1.23 ad
15.121 C/4 1.41 abc
16. 123 B/2 1.29 a-d
17.125 A/l 1.16 bed
18. 128 A/3 0.94 cd
19. 129 C/1 1.47 ab
20. ¥ARILAN 1.65 a
F-test ok
C.v. (1efidud) 16.78

' aad @ @ v [ [ ' aa
 ANANNNEADAN P< 0.01 E]ﬂ‘]slil“l’iﬁﬁ]uﬂuiuﬂﬂaﬂulaﬂiﬂu%\lﬂﬂ’ﬂN!L@]ﬂ@]NﬂNﬁﬂ@lfiﬂﬂﬂﬁﬁli’)%ﬁﬁ]ﬂiﬂﬂ

DMRT
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v A X A a daa A o [V 1 = D4 d
5.5 ﬂ'l5ﬂﬂ!aﬂﬂ!‘U0!!1|f"ﬁ’l!'iEl1J{]ﬂﬂ‘ﬂ"ﬂNﬂmauﬂﬂ!ﬁN1%ﬁ]ﬁﬁUWﬁlu1!ﬂu‘lﬁ'Jﬂm"n
a a A A A a J
5.5.1 fﬂi‘nﬂﬁ@ﬂﬂ15!%‘5@!9]1]1915“9Q!‘B@!!Uﬂﬂ!ﬁﬂﬂ{]ﬁﬂi&l
A4 o X A (A ? o o LA o A ) A
LNﬂuTL%@L!Uﬂﬂlﬁﬂﬂg"]ﬂﬂH ATUIU 6 FWAUF NATUNITAAADNIINUD 4.2 HINATDUINDANTT
P

a a < ' A dy dy v dy A A a 4 o J
miy,muimummmm PDA WU mmammﬂll’nﬂunm 19U L“H?JLL‘].IﬂVILiEJ‘]J;]‘ﬂﬂH TN UF121

c/4 annsowsg ldaNge sesaunfe @1eWusg 097 A/3 uay denus 129 C/1 ARy (13197 5.7)

d' a a dy aA a ¢ A dy <3
13190 5.7 ﬂﬁLﬂiﬂgl@]ﬂiﬁﬂlﬂi!%’@tmﬂﬂliElﬂ;]‘]jﬂ‘]el DSV UDINITLUUN PDA

) dy dﬂ/ Ql
FTHYLLINVUASUFD (IN)

o o'dy a A a 4
GAEIT CLIBIGNIEEH I

1 2 3 4 5

1. 029 C/1 +1 +2 +3 +4 +4
2.029 C/7 0 +1 +3 +4 +4
3.097 A/3 3 4 +4 +4 4
4.121 C/4 +4 +4 +4 +4 +4
5.123 B/2 +1 +2 +3 +4 +4
6.129 C/1 2 4 4 4 4
WU 0 = iFohinTydula 13 = FewiaduTalda

= FewdaduTa'ld w4 = FewiapdvTaldaun

2 = FowdadvTaldihunas

[ [ d tg A A a dJ
5.5.2 mInslaganvaczuaz Javinavesalesveuyenuanizelfin
d' o da' == a o’d‘ 1 Y] A 3’, v 4 9J [ [
e uFouuanzelInEnHuMIAMEeNNI 6 Meliug douunsuganyaziazIavUIa
s Y v P v A A a A s v ~ s ~
voedilos nelanassganssenl wudureuvanFellny aenug 129 /1 Nvunadiesennga
] 4 [ J [ 4 Jd 1w
(2.69 pm) 3090911 Ao EOWUT 123 B/2, d10WuUg 121 C/4 uag aewug 029 C/7 Jvuaadosminy

2.26, 1.80 142 1.57 pm MUAIAL (15199 5.8)
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~ @ 4 X A A a 4
M1919N 5.8 aﬂyﬂlgLLﬁ%ﬂJuWﬂEU’ENﬁ'ﬂ’f)ﬁ"llf]\ilclf’f)t!‘ﬂﬂ‘ﬂLiﬂﬂ;]‘ﬂﬂ‘kl

maﬁ’uﬁwﬁmmﬂﬁﬁaﬂﬁﬂﬂﬁ dnvazvosailes Yuavesaos (um)
1.029 C/1 31/nau 1.07 e
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Code Genus/Species Idigéfty Accession no.
101A/5 Bacillus amyloliquefaciens 100 HM107808.1
029C/1 Paenibacillus polymyxa 29 6U332610.1
120C/2 Bacillus amyloliquefaciens 99 HM107808.1
098A/6 Bacillus amyloliquefaciens 100 FJ654647.1
123B/2 Paenibacillus polymyxa 99 GU332610.1
100A/3 Bacillus subtilis 99 EU334108.1
123B/1 - - -
097A/1 Bacillus amyloliquefaciens 100 HM107809.1
095A/3 Bacillus subtilis 99 EU334108.1
121C/4 Paenibacillus polymyxa 99 GU332610.1
101A/2 Bacillus velezensis 99 EU852930.1
125A/71 Bacillus subtilis 100 HM631974 .1
094A/3 Bacillus subtilis 100 EU334108.1
029C/7 Paenibacillus polymyxa 99 AY359621.1
129C/1 Bacillus velezensis 99 EU852930.1
092A/1 Bacillus velezensis 99 GQ174489.1
128A/3 Bacillus amyloliquefaciens 100 FJ654647.1
097A/3 Bacillus amyloliquefaciens 99 GU323369.1
099A/3 Bacillus subtilis 100 GQ861470.1
092A/6 Bacillus velezensis 99 GQ174489.1
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