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Jaruwan Buasuwan 2013: Efficacy of Bacillus spp. Bioproducts for the Control of Root Rot
Caused by Pythium aphanidermatum on NFT- Hydroponically Grown Lettuce Master of Science
(Plant Pathology), Major Field: Plant Pathology, Department of Plant Pathology. Thesis Advisor:

Associate Professor Chiradej Chamswarng, Ph.D. 116 pages.

Efficacy of the three granule bioproduct formulations of Bacillus spp. was evaluated for the control of
root rot caused by Pythium aphanidermatum on NFT- hydroponically grown lettuce (Butterhead). Application
of granule formulation No.3 of B. mycoides FL17 (3.7 x 10" CFU/g) provided the lowest disease incidence
(25.17 % ) whereas, the highest disease incidence (91.67 %) was found in the P. aphanidermatum inoculated
control. The Bacillus sp. RO15 granule formulation No.3 (3.2 x 10" CFU/g) provided 35.41 % of disease
incidence. The application rate (20 g/50 L nutrient solution, without incubation) of B. mycoides FL17 granule
formulation No.3 significantly reduced disease incidence on lettuce roots by 82.29 % as compared to the
control. The use of granule bioproduct every week after the nutrient solution change effectively reduced the
root rot incidence of lettuce by 61.39 % and enhanced growth promotion of lettuce by increasing plant fresh

weight (84.61%).

In trial periods March-April were observed during the periods of high temperature (42 C). The disease
severities high disease incidences (73.61 %) Granule bioproduct No.3 of B. mycoides FL17 effectively reduced
disease incidences by 37.5- 82.29 % as compared to the control under high temperature conditions. Moreover,
this formulation also provided better root rot suppression and the promotion of lettuce growth than the uses of
Trichoderma harzianum fresh culture singly and as the combination with B. mycoides FL17 bioproduct.
Application of B. mycoides FL17 granule formulation No.3 alone increased phosphorus and calcium (20, 10.64
%) in lettuce leaf and also provided significant reducion of root rot incidence (40.67 %). This efficacy was
better than the use of B. mycoides FL17 granule bioproduct No.3 in combination with vermicompost (20 g/50 L
nutrient solution) which gave 23.73 % of disease reduction. Eventhough, this bacterial bioproduct-
vermicompost combination could not provide promising disease reduction, it could promote plant growth by

giving the highest fresh weight of lettuce plants (149.19 g/plant).
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2. MY /2554 34x10 2.9x10 1.8x10° 2.1x10 2.2x10" 1.9x10"
3. NOBNAN /2554 2.9% 10° 1.8x 10° 6.7 % 10° 57%10° 43x10" 3.8x10"
4. NQuIBU /2554 1.6x 10" 1.4x 10° 5.7 %10 44%10" 2.6x10" 2.4x10"
5. NINGIAN /2554 2.7% 10’ 2.3x 10’ 2.7%10" 2.6% 10" 1.7x10" 1.2x10"
6. FINAY /2554 52x10° 4.6x 10° 1.3 x10° 1.6 x 10° 1.1x10" 1.2x10"
7. ALY /2554 1.9% 10° 1.6x 10° 5.6x 10 5.1x10 6.3x10" 5.7x10"
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o J 5 5 6 6 10 10
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1. Potato dextrose agar (PDA)

WurlSe (onldenidn) 200 nFu
Dextrose 20 AU
Agar 15 N3

Distilled water 1 2915
2. Nutrient glucose agar (NGA) (Schaad, 1980)

Beef extract 5 N1
Peptone 3 n3U
Glucose 2.5 NTU
Agar 15 N3N

Distilled water 1 4013
3. Nutrient glucose agar (NGB)

Beef extract 5 N5H
Peptone 3 n3u
Glucose 2.5 NI

Distilled water 1 2915
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4. Martin’s medium (Johnson and Curl, 1972)

KH2PO4 1 N3Y

MgS04.7H20 0.5 N5u

Bacto Peptone 5 n3u

Dextrose 10 N33

Agar 15 N3

Distilled water 1 A015

Rose Bengal red (1%) 0.032 n5u

Streptomycin 1 N3N

’0‘ Ll -7 4 g}J 1 o v 1 z
* 9210 Rose Bengal luinounaunuansou aniuaeei11ililainieae autoclave

= a

@7 Streptomycin ANNOUNDIMT THVRZNUoMHYNUTZUIY 40-45 DA IBAITOH

q G

5. Modified BNPRA (Chamswarng et al., 1985)
Mycostatin 0.5 Hanans
Ampicillin 500 Jaan5uy
Benomyl (Benlate 50%WP) 0.02 03y
PCNB (75%WP) 0.025 n3U
Rifampicin 0.01 Haansu
Rose Bengal 0.005 n3u

Distilled water 100 Jaaans
ALAYFAITMIIUUAAIUINAUHINUYD 100 WAAANT ig]ﬂﬁ"l'i 40 Yaaang mu“lummi

Aa Aa aa TR g g
PDA wmizgaivgil 40-45 osnwaifoa 360 dadans wanulidinumneumlusu@euse
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ansasasagsIfN1vilg
v ~ =
ﬂﬂuﬂmmﬂgmmm Cooper (1979) Tae WA.A3. NYND LﬂﬁliJll"lfﬁlﬁﬁ (2546)

Stock A

Calcium nitrate 1,120 Ny
FeEDDHA 70 N5

1 a
w197 1aSuassau 5 ans

Stock B

Potassium nitrate 590 N5
Magnesium sulfate 590 N3N
Potassium phosphate (mono) 270 N3
Nic-spray ® 30 N3N
w1818 massaw 5 ans
(Nic-spray) : /52 NoURI8T190IMIS 8 ¥iiA Sadelli
(MgO) 7.50 1losisud
(Fe) 1.80 1/osiGud
(Cu) 1.90 o fidud

J

(Mn) 2.00 1o dud
(Zn) 2.00 WesiFud
(B) 0.023 1o Fdud
(Mo) 0.050 11)o5i5ud

(Ni) 0.050 t1lo51Fud
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MIIAILNYDI Trichoderma harzianum FRAAAMMITNMIVDIITIABIAZITION 10 (2545)
Z A X v ) D) 9
TunpuMsKanIFoaaalontiorai Ivih

1. Tlaredavsedans 3 ud (1 ud Sanuguszunm 250 ) dszunm 600 niw
1 ?,‘ 1 a 4
Tainlarazein 2 un wielszanm 0.5 aas yameniied Tvih Wegnudeg lad1agn

lszanar 1 nlansy

[ 9

4 a J o v (J ! ] 1
2. Wleaimdvesndoninda vl 1diniigednlunlenoudndniyagnlmi 9 la

Q

A v A

y
QQWﬂWﬁﬁﬂ‘ﬂu%ﬂuﬂluWﬂ &x 12 U3 Nag 2 NN 130 3 NN (ﬂi%ll”lﬂ! 250-300 NTN) 2193

! A A

o a Y o v Y9 3
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q

A . { J J 9 a A 3 Y o
3. mmammzmwaﬁw"lmiﬂmaﬁuﬂaawumﬂuqumﬁﬁmwwaﬂuaﬂ (§Ze)
g 4 o U 9 Y o A
o371 las Tamesu 1 vaa 0359 20 5y laludgn1d 1w 40-60 99 wielszanm 10-15

nlansy)

Y]

v ' v ﬁ’ 4 o 1 o
4. viaslainyeslas Tamesuuda dathngedromivensliniu ialdga

9
v

! o v &’ (2 o =)
Ua1e99) wemsevduu q Idiagenanndinuinigniamnige saugelilaunesnssusnm

Q Q

'
A o

™ < a ™ 3
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ap (e TATeIMAD MM AUADMTINT YUBUTOT1 1as Tamesun) ud kgt gn 1A
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a Y o 2 o 1 9 Y
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[ c’d’ d‘ [ o d‘ Y 9 Lg ) g‘/ [ L&’ L= [
datouq Woasy 2 Tu vdguune e liiduleveurenszaeninigs tugusensdn 4-5 Tu

' o 9y ' 4” A @
ﬂaumlflﬂﬁl% FINTTYSINUDINITUVULOAND 6-7 U



sz iamsanyn vazmsinau

¥o —uuana UNANNFITIU 1550

$u idou ) fida 13 AUIEU 2530

aauiiina FEUDY

sz Iamsanmn 1l 2552 szAufSayanes m.u.nuasmans)

NI TIANY AULINBAT PN
UHIINOBUNHATATAS INTUVAR N ILLAY

= H Yo %} a o 1% [} Aa K o =
‘i;luﬂ"liﬂﬂ‘ﬂ1ﬁ‘lﬂi‘ﬂ NUAUHUTYUNUIVYITCAVUUNAANT 152911 2555



