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Thesis Title Efficacy of Endophytic Actinomycetes in Controlling Rice Blast
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Author Mr. Napaphop Kaewkanta
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Advisory Committee Associate Professor Dr. Kaewalin Kunasakdakul ~ Advisor
Lecturer Dr. On-Uma Ruangwong Co-advisor
ABSTRACT

One hundred and seventy-four isolates of endophytic actinomycetes were isolated from rice
(Oryza sativa L.) on inhibitory mold agar 2 (IMA-2). The isolates were divided into groups by the
periods of aerial mycelium initiation and full-plate production. According to aerial mycelium
initiation in 1 day and full-plate production in 3 days, then ten isolates were selected. The other ten
isolates from herb (obtaining from Laboratory of Plant Pathology, Faculty of Agriculture,
Chiang Mai University) were also tested by dual culture method against Pyricularia grisea
pathogen of rice blast. Four isolates gave a highest percentage inhibition of the radial growth
(PIRG 74.17% - 90.00%) of plant fungi were significant showed in the testing of isolates ERY2 and
POLA4 from herb and isolates ORR107 and ORR719 from rice. Thus, the 4 isolates in inhibiting
a very good level were selected and then identified by analysis of 16S rRNA gene sequences.
Isolate ERY2 was closely related to Streptomyces werraensis NBRC 13404 (100%) and
Streptomyces gancidicus NBRC 15412 (100%). Isolate POL4 were closely related to
Streptomyces pseudogriseolus NBRC 12902 (99.93%) and S. gancidicus NBRC 15412 (99.93%),
but from distinct phylogenetic line separated from these closely isolates. Isolate ORR107 and
ORR719 were closely related to Streptomyces albus NBRC' 13014 at 98. 18 and 97.7%,
respectively; moreover, closely related to Streptomyces leeuwenhoekii C34" at 98.11 and 97.74%,
respectively, but from distinct phylogenetic line separated from these closely isolates. These 4

selected isolates were applied to control rice blast disease in seedling trials using rice seed soaked in



1x10 cell/ml suspension of each isolate for 1 day. Fourteen-days-old rice seedlings were inoculated
with the fungal pathogen at a concentration of 1x10° cell/ml. Evaluations of blast severities were
observed after 7 days of incubation, results showed that isolate ERY2 was statistically decreased the
severity of blast at 1.07 (77.38% decreased the severity) compared with 4.73 in control treatment.
Additionally, colonization of the 4 isolates in rice seedling using seed soaking method were
performed, after transplanting for 1, 3, 5, 7 and 14 days. Leaves, roots and husk explants of rice
were found to be colonized with the four isolates in recovery percentage of 17-100 percent.
Moreover, the colonization percentage of isolate ORR107 was potentially increased along

incubation periods.
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ORR101 beige white pale yellow X -
ORR102 beige white pale yellow X -
ORR103 beige white soft reddish yellow X -
ORR104 beige white soft reddish yellow X -
ORR105 pale beige pale yellow X -
ORR106 pale beige pale yellow X -
ORR107 pale beige soft reddish yellow X -
ORR108 brownish gray olive gray v dull yellow
ORR109 beige white pale yellow X -
ORRI110 beige white soft orange X -
ORRI11 pale beige soft reddish yellow X -
ORRI112 beige white soft reddish yellow X -
ORR113 pale beige pale yellow X -
ORR114 beige white pale yellow X -
ORRI115 pale beige pale yellow X -
ORR116 pale beige pale yellow X -
ORR117 beige white pale yellow X -
ORR118 pale beige pale yellow X -
ORR119 beige white pale yellow X -
ORR120 beige white pale yellow X -
ORR121 pale beige pale yellow X -
ORR122 beige white pale yellow X -
ORR123 pale beige pale yellow X -
ORR124 pale beige pale yellow X -
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ORRI125 beige white pale yellow X -
ORRI126 beige white pale yellow X -
ORR127 pale beige pale yellow X -
ORR128 pale beige pale yellow X -
ORR129 pale beige pale yellow X -
ORR130 pale beige pale yellow X -
ORR131 beige white pale yellow X -
ORR132 beige white pale yellow X -
ORR133 beige white pale yellow X -
ORR134 beige white pale yellow X -
ORRI135 beige white soft reddish yellow X -
ORR136 beige white pale yellow X -
ORR137 pale beige pale yellow X -
ORR138 beige white pale yellow X -
ORR139 beige white pale yellow X -
ORR140 pale beige pale yellow X -
ORR141 pale beige pale yellow X -
ORR142 beige white pale yellow X -
ORR143 pale beige pale yellow X -
ORR144 pale beige pale yellow X -
ORRI145 pale beige soft reddish yellow v dull yellow
ORR146 beige white pale yellow X -
ORR147 beige white pale yellow X -
ORR148 beige white pale yellow X -
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ORR149 beige white pale yellow X -
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ORRI151 beige white pale yellow X -
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ORR154 beige white beige white X -
ORRI55 beige white beige white X -
ORRI156 beige white beige white X -
ORR157 pale beige pale beige X -
ORR158 beige white beige white X -
ORR159 beige white beige white X -
ORR160 beige white beige white X -
ORRI161 beige white beige white X -
ORR162 reddish gray reddish gray v dull yellow
ORRI163 yellowish white yellowish white v dull yellow
ORR164 beige white beige white 4 dull yellow
ORR165 beige white beige white v dull yellow
ORR166 pale beige pale beige v dull yellow
ORR167 beige white beige white v dull yellow
ORR168 pale beige pale beige X -
ORR169 beige white beige white X -
ORR170 white soft reddish yellow v dull yellow
ORR171 beige white soft reddish yellow X -
ORR172 beige white soft reddish yellow v dull yellow
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ORRI175 brownish gray olive gray X -
ORR701 beige white pale yellow X -
ORR702 pale beige soft reddish yellow X -
ORR703 beige white soft reddish yellow X -
ORR704 beige white soft reddish yellow X -
ORR705 pale beige soft reddish yellow X -
ORR706 pale beige pale yellow X -
ORR707 pale beige soft reddish yellow v dull yellow
ORR708 pale beige soft reddish yellow v dull yellow
ORR709 pale beige soft reddish yellow X -
ORR710 beige white soft reddish yellow v dull yellow
ORR711 beige white soft reddish yellow v dull yellow
ORR712 beige white pale yellow X -
ORR713 pale beige pale yellow X -
ORR714 beige white soft reddish yellow X -
ORR715 beige white soft reddish yellow X -
ORR716 beige white soft orange v dull yellow
ORR717 beige white soft reddish yellow X -
ORR718 beige white soft reddish yellow X -
ORR719 beige white soft reddish yellow X -
ORR720 beige white soft reddish yellow v dull yellow
ORR721 beige white soft reddish yellow v dull yellow
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~
MTNNN 4.3

GL)

AU04 Aerial

U049 Substrate

¥ o R
ﬂﬁ’diNﬂﬂ’mq&gﬁwuﬂﬂ

loTanan

mycelium mycelium msaig GRLRERLRT
ORR722 beige white soft reddish yellow X -
ORR723 beige white soft reddish yellow X -
ORR724 pale beige soft orange X -
ORR725 pale beige soft reddish yellow v dull yellow
ORR726 pale beige soft reddish yellow v dull yellow
ORR727 brownish gray dark gray v dull yellow
ORR728 brownish gray olive gray X -
ORR729 beige white pale yellow X -
ORR730 light gray yellowish brown v dull yellow
ORR731 beige white soft orange v yellowish brown
ORR732 light gray yellowish brown v dull yellow
ORR733 brownish gray dark grayish brown v dull yellow
ORR734 pale beige soft reddish yellow X -
ORR735 beige white soft orange v yellowish brown
ORR736 brownish gray olive gray X -
ORR737 brownish gray olive gray v grayish yellow
ORR738 beige white soft orange v yellowish brown
ORR739 pale beige soft reddish yellow v yellowish brown
ORR740 beige white soft reddish yellow v dull yellow
ORR741 beige white soft orange v yellowish brown
ORR742 beige white soft reddish yellow v yellowish brown
ORP101 beige white soft reddish yellow v dull yellow
ORP102 pale beige pale yellow X -
ORP103 pale beige soft reddish yellow X -
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AN 4.3 (99)

AU04 Aerial

U049 Substrate

v o 2y
mamnmmmqazmﬂm%

loTanan
mycelium mycelium msaig GRRERLRTY

ORP104 beige white pale yellow X -
ORP105 beige white soft reddish yellow X -
ORP106 beige white pale yellow X -
ORP107 pale beige pale yellow X -
ORP108 pale beige pale yellow X -
ORP109 beige white pale yellow X -
ORP110 pale beige pale yellow X -
ORPI111 pale beige soft reddish yellow X -
ORP112 beige white pale yellow X -
ORP113 beige white soft reddish yellow X -
ORP114 beige white soft reddish yellow X -
ORP115 pale beige soft reddish yellow X -
ORP116 pale beige pale yellow X -
ORP117 beige white pale yellow X -
ORP118 beige white soft reddish yellow X -
ORP119 beige white pale yellow X -
ORP120 brownish gray olive gray X -
ORP121 light gray yellowish brown v dull yellow
ORP122 brownish gray olive gray X -
ORP123 beige white soft reddish yellow v dull yellow
ORS101 pale beige pale yellow X -
ORS102 pale beige soft reddish yellow v dull yellow
ORS103 pale beige soft reddish yellow v dull yellow
ORS104 pale beige soft reddish yellow v dull yellow
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AN 4.3 (99)

AU04 Aerial

U049 Substrate

v o 2y
mamnmmmqazmﬂm%

o Taan
mycelium mycelium msaig GRRERLRTY

ORS105 pale beige soft reddish yellow 4 dull yellow
ORS106 pale beige soft reddish yellow X -
ORS107 pale beige soft reddish yellow X -
ORS108 pale beige soft reddish yellow X -
ORS109 pale beige soft reddish yellow X -
ORS110 pale beige soft orange v dull yellow
ORS111 beige white soft reddish yellow X -
ORSI112 beige white soft reddish yellow X -
ORS113 pale beige pale yellow X -
ORS114 beige white soft reddish yellow X -
ORSI115 beige white soft reddish yellow X -
ORS116 pale beige pale yellow X -
ORS117 pale beige pale yellow X -
ORSI118 beige white soft reddish yellow X -
ORSI119 beige white soft reddish yellow X -
ORS120 beige white soft reddish yellow X -
ORS121 beige white soft orange 4 dull yellow
ORS122 beige white soft orange v dull yellow
ORS123 beige white soft reddish yellow X -
ORS124 beige white soft reddish yellow X -
ORS125 beige white soft orange v dull yellow
ORS126 beige white soft reddish yellow X -
ORS127 beige white soft reddish yellow v dull yellow
ORS128 pale beige pale yellow X -
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AN 4.3 (99)

AU04 Aerial AUD4 Substrate maafrsiningazani
o Taan
mycelium mycelium msaig GRRERLRTY

ORS129 pale beige pale yellow X -
ORS130 pale beige soft reddish yellow 4 dull yellow
ORS131 pale beige soft reddish yellow v dull yellow
ORS132 pale beige soft reddish yellow X -
ORS133 pale beige soft reddish yellow v dull yellow
ORS134 beige white soft reddish yellow X -

a Y . 4 é‘ a = J 14
433 MINTYUAZMIASN aerial mycelium YouFouond 1u ludaawu la lua

o a a ¥ a 14 oA
Anmanyaeminsyau Inveusonena lu ludadoula lWdnuen 1dandii 4
o d o v 2 . . )
aenug 911U 174 To Tman Taefny1anyug3uas 1 acrial mycelium 1AZ3 YYUUIIUO NS
L:S( dy g’/ [ 2 9 . . A [
meurelaluszoznaidu Taedunansisuaig aerial mycelium N3zoziia 1,2, 3,4, 5 u 1oy
a <3 { o (] 4 [ 1
NS5 YAVIIUD1MITUD aerial mycelium NTBL1IA1 3, 5 1A 77U WU WoIANGUAIWAT
{ a < v ¥ ' < '
319 aerial mycelium N3 YWANIULIMIIMelUTZEZNAPUTY duToutseenilu 3 ngu
Yy 1 1Ay . . a < o o
1@un nquta319 aerial mycelium W3y YANIU0IMITAI8IU 3 U (61 ToTaan), 5 Tu (87
@ { gj [ 4 a o s
ToTaran) waz 73 (26 loTanan) (13199 4.4) Mnuudadoniouena lu ludadoula Tian
I~3 H % o 4 '
@319 aerial mycelium lasaa5 a1 ganiolu 1 7u uisuan 10 loTxan e ldnaaeae 11
o w o A X | a P ) S ) ¥ p o £
dmsunisaaen¥o U T nuna1m150a319 aerial mycelium ‘18 lusgezna1dudu azamso

v
A o o 1 a

4 i1
159n5z0IUMs TumswanasnAsgIndnya1e 9 18 o tieswmnnszuiumsnanasnaen i
&' a o a da! 9 @ a a . . = Eo <3
vourpl Py szinavunToun U133 QA Tnued acrial mycelium (Chater, 2006) DANAU1 U
7 o p a o 2 X a ¢ ¢
Usz Temiaomaii lilszgnd Ilunszuumsnanmsisusiningeonona Iu luFasou Talid

NewnsoandunuMINan taz szeznalumskanasla
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{ ° P, { A P oA 2
MINN 44 Snunazilesisudveurouend Iu'ludadoulalidnuen ldandnlunsisy

H f o a I~3 { 1 e
ﬁ%jN aerial mycelium Nw290a1 1-5 U Ll,azmimtymmmmmiﬁmmm 3-7U

2 o g a I~
IR Tule Twandseuend ludadoulalvd
NUDINIT 37U (%)
. 19U 29U 39U 49U 59U
()
3 10 37 14 0 0 61 (35.06)
5 13 39 34 0 1 87 (50.00)
7 7 6 7 3 3 26 (14.94)

v A n&’ a =S d r.'d'd a a U 2’1 a tg
4.4 ﬂ1§ﬂﬂ!ﬁf’)ﬂ!‘]ﬁ]!!i’)ﬂﬂi‘l—ﬂ3~l“ﬂﬁﬂ!ﬂuiﬂulwﬂﬂﬂlﬂigﬁﬂﬁﬂTWGl‘uﬂ"liﬂﬂﬂﬂﬂ]i!ﬂiﬁyﬂli’)ﬁ!‘ﬂﬂi1

aunglsnlvudivesdn?

v A dy a ~ 14 14 9 ~ 9 . .
nnmisaaendonena lu ludadeulalidand1? Aa1m15a319 aerial mycelium
saaEfga nelu 1 Su vaznsaydunuemsneadonislu 3 Yu wude 1w 10 o Txan
fa1u15o 1410 ORR107, ORR162, ORR175, ORR719, ORR721, ORR728, ORR737, ORP119,
,i’ a = 4 4 Y a va =
ORPI23 ag ORSII0 nagzousnd lugadioulalidvinioslidanislsaiy amy
NEATAAnT yr1Inedemealyuy 1191 10 1o Tatan 1Aun CEN26, CINC1, COF1, ERY2,
FRA19, GAR1, POL2, POL4, PRES (12 PRU2 (9115147 4.5) ynaaeuilszansainlunisduds
M35 YU AT 1E UM 15A 11 v 912 42895015 dual culture VUO1M15 IMA-2 WU 1F0
uend Tulugadioulalvdunay lo Txan amnsndudin1sniyvoulo i P. grisea a g ln
Tsfue et lduanarenu (aui 4.5) Taowuiyeuena lulugadoulaludniidsyaniamly
M3gUIINMIs Yo uFes1dunqedluszauauIntiuiu 4 loTaan Taun To Tean ERY2
POL4 ORR107 118 ORR719 Tae'loTgian ERY2 uag POL4 fidlszaninnlumsdudagaiga
W o o aa a sd & o ¥ 1w -4
ua liuanaenun1ana Julosisuan1sdugunIny 90.00 85.00 78.35 uag 74.17 1o s1dsud
awadey so9a9u 1aun o Taan ORP119 ORR721 CEN26 ORS110 PRU2 GARI 11az ORR175
2 a A o & ' @ = J 3 4 o & 1w
Fanszansmmlumsdugegluszaniunas Dnlesisuan1sgudumny 70.00 69.17 65.84
65.00 65.00 64.17 18 g 61.67 Wlof1Fud audrdy a2u'leTeian FRA19 ORR728 CINC1 PRES
COF1 1z ORR737 H1lszanimwlumsdudiegluszauiios Tulosdudnsduduniny 60.00

60.00 59.17 59.17 58.34 1Az 55.84 10515 U @1ud1aU uaz 1o lsian ORRI62 POL2 1Ay
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= Aa A ] gj 1 1% 9 A =\ A~ 4 o gj 1T @
ORP123 Hsz@nTamlumsdudiegluszaviiosiga nlesisuan1sdusunny 50.00 48.34
s o o A Y o A e a N 7
e 4833 1o 1F U ua1aY (115199 4.6) AN UAAAD NIFBLBNA 11 IuFaaeu Ta lvd
911U 4 loTaan 1aun lo Tatan ERY2 POL4 ORR107 tiag ORR719 N¥szansninlums
@ 21; a dy . [ d’d o dy a = o 4
GUGINTNTYUDUFOT P. grisea THIzAUNANIN T wunanaveuvorenad Iu ludadoulald

Tumsnaasiae 11l

~ A A @ til a = J A o A o
MTNN 4.5 GIS’E'JW“l)'f]WﬁﬂéllﬂQL%ﬂLL@ﬂﬂIHHN%ﬂ@]LGUIﬂll‘l’\l@]‘ﬂ‘ﬂﬂ!,aﬂﬂ 1UIU 20 kl’f)j“]ﬂa‘ﬂ

W0
ToTaan e N y
FOATNLY FOINYIATTAT
ORR107 13 v 1 Oryza sativa L.
ORR162 17 v 1 Oryza sativa L.
ORR175 13 % 1 Oryza sativa L.
ORR719 13 A 7 Oryza sativa L.
ORR721 13 A 7 Oryza sativa L.
ORR728 13 AU 7 Oryza sativa L.
ORR737 13 AU 7 Oryza sativa L.
ORP119 17 Unusd 1 Oryza sativa L.
ORP123 17 Unusd 1 Oryza sativa L.
ORS110 41 qNsIMY3 1 Oryza sativa L.
CEN26 ALY Centella asiatica
CINCl1 N131s Cinnamomum camphora L.
COF1 A Coffea arabica L.
ERY?2 ﬁﬂ%ﬂ%ﬂ Eryngium foetidum L.
FRAI19 ﬁ@]'ﬁf]’iﬂﬂﬁ Fragaria ananassa
GARI1 nsziew Allium sativum
POL2 in 1o Polygonum odoratum Lour.
POL4 in 1o Polygonum odoratum Lour.
PRES ala Piper retrofractum
PRU2 uNWﬂﬁl’?f 0 Prunus cerasoides
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- ( TRE-Y u.ln/ |
® 1 @erenrer

control ORR107 ORR162 ORR728 ORS110 ORR719

g1-01 80 B

ORP123 ORR721 ORR737 ORR175 ORP119

® 1000100 #1)
| e

control CEN26 CINC1 COF1 ERY2 FRA19

®1 @10 ®) g

GAR1 POL2 POL4 PRE5 PRU2

d' (% o g’/ a tﬂy . - . Y ax dy
AN 45 aNHULMIEUIINITNIYUDUBDIT Pyricularia grisea @i 159 1l Tae25m3iaes
9y
1 [ YY) a 4 1
sanuruaeuond v lugadiouTalnd lo Tsanana o @287 dual culture YUBINT
<3 ]
IMA-2 1Tu3a1 10 M
9
a o
™ wouond luludgaaeulalvd lo Tsanondn

4
@) ouend luludadionlalid o Tsanandesayulns

42



v v Y 4
MinN 4.6 Uszansammsduaimsnigueu¥osi Pyricularia grisea dung 130 lvdvo o

uond 1u ludadion1ald lo Taanang o @2635M3 dual culture

seRUMITucH! loTaan % nlofiFudmseuds’
ERY2 90.00™
. POL4 85.00"
ANIN
ORR107 78.35"
ORR719 74.17°
ORP119 70.00"
ORR721 69.17°*
CEN26 65.84""
1hunang ORS110 65.00"°"¢
PRU2 65.00""¢
GARI1 64.17°"
ORR175 61.67""
FRA19 60.00°"
ORR728 60.00°""
) CINCI1 59.17""
UoY
PRES 59.17"
COF1 58.34"
ORR737 55.84’
ORR162 50.00°
Woeun POL2 48.34°
ORP123 48.33%
LSD 5.4181
CV (%) 5.95

A170: 71.00-80.00 %, 1hunaa: 61.00-70.00 %, 1198: 51.00-60.00 %, WpenN: 19eA1 50.00 %
ANURAY 3 9

AunaeNamAa8 nEsMlounulu column ReafuLaas lulinnuuanaesnuediiodnay

maana 1SouienT1aedd Least-significant difference NTZALANIUNFONU 95 %
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Stanley et al., 1989) FIADANADINUNTTTIBITUUDY Shimizu ef al. (2000) RATFAT (2551) A3uel
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uaziipiidauiond T InduSnm 165 rRNA v lo Taan ORR107 nfSsufisunugiudoya
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79 LTStreptomyces smyrnaeus SM35017/KF006349

Streptomyces cacaoi subsp. cacaoi NBRC 12748"/AB184115
53 Streptomyces ginglanensis 172205"/HQ660227
Streptomyces sodiiphilus YIM 80305"/AY236339
? Streptomyces panacagri Gsoil 5197/AB245388
50 \_r Isolate ORR107
- U Streptomyces albus NBRC 13014"/BBQG01000088
- | Streptomyces leeuwenhoekii C347/AJ621602
— Streptomyces chumphonensis K1-27/AB738400
[ Streptomyces rimosus subsp. rimosus ATCC 109707/ANSJ01000404

Streptomyces daliensis YIM 31724T/AY785161

U Streptomyces staurosporininus BK179"/FR692111

ey

{ Streptomyces albofaciens JCM 43427/AB045880

- ' Streptomyces rimosus subsp. paromomycinus DSM 414297/AJ621610

i Streptomyces chrestomyceticus DSM 405457/AJ621609

i Streptomyces noursei NBRC 154527/AB184678

NN 4.7

Bacillus subtilis strain ATCC 19217

01

a gy 9 o v Jda aw dy a = o 4
LLN’L!Q‘JJ@]L!UliJLLﬁ'ﬂ\iﬂ'J']llﬁllWu‘ﬁLG]N'J'JQJHWﬂWiSUENL‘D'E)LL@ﬂﬁiuhlll‘]fﬁﬁlﬂuiﬂulvm

loTasan ORR107 42675 neighbor-joining
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(MW 4.8) vaziieraduiinnd o Inausne 16S rRNA vo4le Taan ORR719 Wl3suieuny
[ Y] [ dAa Aav (% ¥
g1udoya lu Biocloud Database W11 HiAuduwus 3 Tau1n1s Indifoanuido S. albus
Y
NBRC 13014 Taalin Ui dou 97.75% 1as 130 S. leeuwenhoekii C34/AJ621602 Tagiin11y

A A
IHUBU 97.74% (N1NN 4.9)

N 4.8 snvazwouenaluludadoulalvd lo Tsan ORR719
M anvazlalanuurmie1ins IMA-2 dunar 14 Tu
@) anvuzlnlaildmimiie1s IMA-2 5unar 14 Tu

% 4 d o o 1
(M) Msesaruesadosiuy Spiral type Maldandosganssenimasvets 1,000 11
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78 (Streptomyces smyrnaeus SM3501"/KF006349

83 ﬂ Streptomyces cacaoi subsp. cacaoi NBRC 12748"/AB184115
63 ﬂ Streptomyces ginglanensis 172205"/HQ660227
Hj Streptomyces sodiiphilus YIM 80305"/AY236339
i Streptomyces panacagri Gsoil 5197/AB245388
Isolate ORR719
\ Streptomyces albus NBRC 13014"/BBQG01000088
79 Streptomyces leeuwenhoekii C347/AJ621602

~ Streptomyces chumphonensis K1-2"/AB738400

[ Streptomyces staurosporininus BK1797/FR692111

; Streptomyces albofaciens JCM 43427/AB045880

h Streptomyces rimosus subsp. rimosus ATCC 109707/ANSJ01000404

Streptomyces daliensis YIM 31724T/AY785161

- Streptomyces noursei NBRC 154527/AB184678

Bacillus subtilis strain ATCC 19217

01

A Ay o v fda aw X a a2 @
NINN 4.9 LLWHQ?J@]ull‘JJ!Lﬁﬂ\iﬂ'J'l3JﬁiJWl!"D'L“IN'J’J@JHWﬂWﬁGU’t’NL“If@!Lf]ﬂﬂTullllcb'ﬁﬂ!ﬂuiﬂulvm

loTestan ORR719 #1875 neighbor-joining
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3. Rice polish agar (RPA)
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5. Non-sporulating
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MANUIN U

a d aa
Nﬁﬂ17ﬂﬂ51$ﬁ%@ﬂﬁﬂ1ﬂﬁﬂﬂ

9

aa a A dy a = I wg}J
1. %ﬂHaVﬂﬁﬁﬂ@m@ﬂﬂ1§Wﬂﬁﬂﬂﬂigﬁﬂﬁﬂ1wm@ﬂmﬂu@ﬂ@Iu1MQﬁﬂ@uIﬂ1Wﬁ1uﬂ1iﬂUﬂﬁ

¥
ﬂﬁ!ﬁ]itgﬂlf]ﬁl%ﬂﬁ Pyricularia grisea A2835M15 dual culture

Statistix 8.0
10:28:17

Completely Randomized AOV for Data

Source DF SS MS F P
TR 19 9443.4 497.023 33.9 0.0000
Error 60 880.4 14.674

Total 79 10323.8

Grand Mean 64.376 Cv 5.95
Chi-Sq DF P

Bartlett's Test of Equal Variances 27.0 19 0.1053
Cochran's Q 0.2272
Largest Var / Smallest Var 24.056
Component of variance for between groups 120.587
Effective cell size 4.0
TR Mean TR Mean

1 69.168 11 90.000

2 65.000 12 59.168

3 61.665 13 48.335

4 48.332 14 85.000

5 74.165 15 65.000

6 50.000 16 59.168

7 55.835 17 58.335

8 60.000 18 64.168

9 70.000 19 65.835

10 78.335 20 60.003
Observations per Mean 4
Standard Error of a Mean 1.9153

Std Error (Diff of 2 Means) 2.7086
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Statistix 8.0 17/7/2015,
10:32:18

LSD All-Pairwise Comparisons Test of Data by TR

TR Mean Homogeneous Groups
11 90.000 A
14 85.000 A
10 78.335 B
5 74.165 BC

9 70.000 CD
1 69.168 CDE
19 65.835 DEF
2 65.000 DEFG
15 65.000 DEFG
18 64.168 EFGH
3 61.665 FGHI
20 60.003 GHIJ
8 60.000 GHIJ
12 59.168 HIJ
16 59.168 HIJ
17 58.335 IJ
7 55.835 J
6 50.000 K
13 48.335 K
4 48.332 K
Alpha 0.05 Standard Error for Comparison 2.7086
Critical T Value 2.000 Critical Value for Comparison 5.4181
There are 11 groups (A, B, etc.) in which the means

are not significantly different from one another.
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9 aa a A A” a = L
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Tsa IndvestnnluanmisaSou

Statistix 8.0 13/10/2016,
18:30:56

Completely Randomized AOV for SI

Source DF SS MS F P
TR 4 28.6507 7.16267 51.7 0.0000
Error 10 1.3867 0.13867

Total 14 30.0373

Grand Mean 1.9867 Cv 18.74

Chi-Sq DF P
Bartlett's Test of Equal Variances Swa 8 4 0.4657
Cochran's Q 0.4038
Largest Var / Smallest Var 21.000

Component of variance for between groups 2.34133
Effective cell size 3.0

TR Mean
4.7333
1.2000
1.4667
1.0667
5 1.4667
Observations per Mean 3
Standard Error of a Mean 0.2150
Std Error (Diff of 2 Means) 0.3040

SN
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Statistix 8.0 13/10/2016,
18:31:19

LSD All-Pairwise Comparisons Test of SI by TR

TR Mean Homogeneous Groups

1 4.7333 A

5 1.4667 B

3 1.4667 B

2 1.2000 B

4 1.0667 B
Alpha 0.05 Standard Error for Comparison 0.3040
Critical T Value 2.228 Critical Value for Comparison 0.6775

There are 2 groups (A and B) in which the means
are not significantly different from one another.
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suianale lnaveuvenendluludasnenlalva

1. éeviinalelnaluaivvesdu 16S rRNA vodlolsan ORR107

TGCAGTCGACGATGAAGCCGCTTCGGTGGTGGATTAGTGGCGAACGGGTGAGTAACACGTGG
GCAATCTGCCCTGCACTCTGGGACAAGCCCTGGAAACGGGGTCTAATACCGGATATGACACGGGATC
GCATGGTCTCCGTGTGGAAAGCTCCGGCGGTGCAGGATGAGCCCGCGGCCTATCAGCTTGTTGGTGG
GGTGATGGCCTACCAAGGCGACGACGGGTAGCCGGCCTGAGAGGGCGACCGGCCACACTGGGACTG
AGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGAT
GCAGCGACGCCGCGTGAGGGATGACGGCCTTCGGGTTGTAAACCTCTTTCAGCAGGGAAGAAGCGC
GAGTGACGGTACCTGCAGAAGAAGCACCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGG
TGCGAGCGTTGTCCGGAATTATTGGGCGTAAAGAGCTCGTAGGCGGCTTGTCGCGTCGGATGTGAAA
GCCCGGGGCTTAACCCCGGGTCTGCATTCGATACGGGCAGGCTAGAGTTCGGCAGGGGAGATTGGA
ATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCGGATCTCTG
GGCCGATACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCA
CGCCGTAAACGTTGGGCACTAGGTGTGGGCGGCATTCCACGTCGTCCGTGCCGCAGCTAACGCATTA
AGTGCCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGGCCCGCACAA
GCGGCGGAGCATGTGGCTTAATTCGACGCAACGCGAAGAACCTTACCAAGGCTTGACATACACCGG
AAAGCCGTAGAGATACGGCCCCCCTTGTGGTCGGTGTACAGGTGGTGCATGGCTGTCGTCAGCTCGT
GTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGTCCTGTGTTGCCAGCAACTCCTTT
CAGGAAGGTTGGGGACTCACGGAAGACTGCCGGGGTCAACTCGAAGGAAGGTGGGGACAACGTCA
AGTCATCATGCCCCTTATGTCTTGGGCTGCACACGTGCTACAATGGCCGGTACAATGAGCTGCAATG
CCGTGAGGTGAAGCAAATCTCAAAAAGCCGGTCTCATTTCGAATTGGGGTCTGCAACTCAACCCCAT
AAAGTCGAAGTCGCTAGTAATCGCAAATCAGCATTGCTGCGGTAAATACGTTCCCGGGCCTTGTACA
CACCGCCCGTCACGTCACAAAAGTCGGTAACACCCAAAGCCGGTGGCCCAACCCCTTGTGGAAGGA
AATCGTCAAAGGTGGAACTGGCAATTGGAACAAATTC
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2. évuindleInaluaivuwestiy 16S rRNA vedlalaan ORR719

TCGACGATGAAGCCGCTTCGGTGGTGGATTAGTGGCGAACGGGTGAGTAACACGTGGGCAAT
CTGCCCTGCACTCTGGGACAAGCCCTGGAAACGGGGTCTAATACCGGATATGACACGGGATCGCATG
GTCTCCGTGTGGAAAGCTCCGGCGGTGCAGGATGAGCCCGCGGCCTATCAGCTTGTTGGTGGGGTGA
TGGCCTACCAAGGCGACGACGGGTAGCCGGCCTGAGAGGGCGACCGGCCACACTGGGACTGAGACA
CGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGC
GACGCCGCGTGAGGGATGACGGCCTTCGGGTTGTAAACCTCTTTCAGCAGGGAAGAAGCGCGAGTG
ACGGTACCTGCAGAAGAAGCACCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGTGCGA
GCGTTGTCCGGAATTATTGGGCGTAAAGAGCTCGTAGGCGGCTTGTCGCGTCGGATGTGAAAGCCCG
GGGCTTAACCCCGGGTCTGCATTCGATACGGGCAGGCTAGAGTTCGGCAGGGGAGATTGGAATTCCT
GGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCGGATCTCTGGGCCGA
TACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCCGT
AAACGTTGGGCACTAGGTGTGGGCGGCATTCCACGTCGTCCGTGCCGCAGCTAACGCATTAAGTGCC
CCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGCG
GAGCATGTGGCTTAATTCGACGCAACGCGAAGAACCTTACCAAGGCTTGACATACACCGGAAAGCC
GTAGAGATACGGCCCCCCTTGTGGTCGGTGTACAGGTGGTGCATGGCTGTCGTCAGCTCGTGTCGTG
AGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGTCCTGTGTTGCCAGCAACTCCTTTCAGGA
AGGTTGGGAACTCACGGAAAACTGCCGGGGTCAACTCGAAGGAAGGTGGGAACAACGTCAAGTCAT
CATGCCCCTTATGTCTTGGGCTGCACACGTGCTACAATGGCCGGAACAATGAGCTGCAATGCCGTGA
GGTGAAGCAAATCTCAAAAAGCCGGTCTCATTTCGAATTGGGGTCTGCAACTCAACCCCATAAAGTC
GAAGTCGCTAGTAATCGCAAATCAGCATTGCTGCGGTAAATACTTTCCCGGGCCTTGTACACACCGC
CCGTCACGTCACAAAAGTCGGTAACACCCAAACCCGGTGGCCCAACCCCTTGTGGAAGGAAATCTTC
AAAGGTGGAACTGGCAATTGGAACAAA
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3. @wunnalenaludivvesti 16S rRNA vedlalaan ERY2

ATTAGTGGCGAACGGGTGAGTAACACGTGGGCAATCTGCCCTGCACTCTGGGACAAGCCCTG
GAAACGGGGTCTAATACCGGATACTGATCATCTTGGGCATCCTTGGTGATCGAAAGCTCCGGCGGTG
CAGGATGAGCCCGCGGCCTATCAGCTTGTTGGTGAGGTAATGGCTCACCAAGGCGACGACGGGTAG
CCGGCCTGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGC
AGTGGGGAATATTGCACAATGGGCGAAAGCCTGATGCAGCGACGCCGCGTGAGGGATGACGGCCTT
CGGGTTGTAAACCTCTTTCAGCAGGGAAGAAGCGAAAGTGACGGTACCTGCAGAAGAAGCGCCGGC
TAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGCGCGAGCGTTGTCCGGAATTATTGGGCGTAAA
GAGCTCGTAGGCGGCTTGTCGCGTCGGTTGTGAAAGCCCGGGGCTTAACCCCGGGTCTGCAGTCGAT
ACGGGCAGGCTAGAGTTCGGTAGGGGAGATCGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATAT
CAGGAGGAACACCGGTGGCGAAGGCGGATCTCTGGGCCGATACTGACGCTGAGGAGCGAAAGCGTG
GGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGGTGGGCACTAGGTGTGGGCGA
CATTCCACGTCGTCCGTGCCGCAGCTAACGCATTAAGTGCCCCGCCTGGGGAGTACGGCCGCAAGGC
TAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGCGGAGCATGTGGCTTAATTCGACGCAAC
GCGAAGAACCTTACCAAGGCTTGACATACACCGGAAAACCCTGGAGACAGGGTCCCCCTTGTGGTC
GGTGTACAGGTGGTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGA
GCGCAACCCTTGTCCCGTGTTGCCAGCAGGCCCTTGTGGTGCTGGGGACTCACGGGAGACCGCCGGG
GTCAACTCGGAGGAAGGTGGGGACGACGTCAAGTCATCATGCCCCTTATGTCTTGGGCTGCACACGT
GCTACAATGGCCGGTACAATGAGCTGCGATACCGCGAGGTGGAGCGAATCTCAAAAAGCCGGTCTC
AGTTCGGATTGGGGTCTGCAACTCGACCCCATGAAGTCGGAGTCGCTAGTAATCGCAGATCAGCATT
GCTGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACGTCACGAAAGTCGGTAACACCC
GAAGCCGGTGGCCCAACCCCTTGTGGGAGGGAGCTGTCGAAGGTGGGACTGGCGATTGGGACGAAG
TCGTAACAAGGTAACC
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4. @eunnalelnaludivvesti 16S rRNA vaslalaan POL4

CAGTCGAACGATGAACCACTTCGGTGGGGATTAGTGGCGAACGGGTGAGTAACACGTGGGCA
ATCTGCCCTGCACTCTGGGACAAGCCCTGGAAACGGGGTCTAATACCGGATACTGATCATCTTGGGC
ATCCTTGGTGATCGAAAGCTCCGGCGGTGCAGGATGAGCCCGCGGCCTATCAGCTTGTTGGTGAGGT
AATGGCTCACCAAGGCGACGACGGGTAGCCGGCCTGAGAGGGCGACCGGCCACACTGGGACTGAGA
CACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGAAAGCCTGATGCA
GCGACGCCGCGTGAGGGATGACGGCCTTCGGGTTGTAAACCTCTTTCAGCAGGGAAGAAGCGAAAG
TGACGGTACCTGCAGAAGAAGCGCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGCGC
GAGCGTTGTCCGGAATTATTGGGCGTAAAGAGCTCGTAGGCGGCTTGTCGCGTCGGTTGTGAAAGCC
CGGGGCTTAACCCCGGGTCTGCAGTCGATACGGGCAGGCTAGAGTTCGGTAGGGGAGATCGGAATT
CCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCGGATCTCTGGGC
CGATACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGC
CGTAAACGGTGGGCACTAGGTGTGGGCGACATTCCACGTCGTCCGTGCCGCAGCTAACGCATTAAGT
GCCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCG
GCGGAGCATGTGGCTTAATTCGACGCAACGCGAAGAACCTTACCAAGGCTTGACATACACCGGAAA
ACCCTGGAGACAGGGTCCCCCTTGTGGTCGGTGTACAGGTGGTGCATGGCTGTCGTCAGCTCGTGTC
GTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGTCCCGTGTTGCCAGCAGGCCCTTGTG
GTGCTGGGGACTCACGGGAGACCGCCGGGGTCAACTCGGAGGAAGGTGGGGACGACGTCAAGTCAT
CATGCCCCTTATGTCTTGGGCTGCACACGTGCTACAATGGCCGGTACAATGAGCTGCGATACCGCGA
GGTGGAGCGAATCTCAAAAAGCCGGTCTCAGTTCGGAATTGGGGTCTGCAACTCGACCCCATGAAGT
CGGAGTCGCTAGTAATCGCAGATCAGCATTGCTGCGGTGAATACGTTCCCGGGCCTTGTACACACCG
CCCGTCACGTCACG
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