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Identification of Bacterial Pathogens Causing Panicle Blight and Dirty
Panicle of Rice by Multilocus Sequence Analysis
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ABSTRACT: Forty-six isolates of putative panicle blight bacterium were collected during the years
2011-2013. All were Gram negative, rod-shaped ranging in size from 0.53-0.57x 2-2.5 ym, accumulated
poly-B-hydroxybutyrate (PHB) and formed gray-white colonies. The bacteria produced water-soluble
pigment on King’s medium B, required oxygen for growth, growth on pH 4, 8 and 9 media, 3% NaCl
contained media and appeared as type A or type B colony on the selective medium (S-PG) for
Burkholderia glumae. Positive for oxidase, gelatinase and negative for arginine dihydrolase, urease and
starch hydrolysis were observed. Pathogenicity tests were performed by inoculation of bacterial
suspension on two month-old rice seedlings. All of 46 isolates caused the sheath rot symptom.
Comparative analysis of 16S rRNA sequences of these isolates grouped them into the genus Burkholderia
with 45 isolates closely related to B. glumae and one isolate to B. gladioli group. This was confirmed
by the species-specific PCR of 165-23S rDNA internal transcribed spacer region. Due to the unavailability
of bacterial type strain for DNA-DNA hybridization, polyphasic taxonomic study based on classical
identification and multilocus sequencing analysis (MLSA) of 16S rRNA, atpD, gltB, lepA and recA were
employed for bacterial identification. Results clearly indicated that bacteria isolates 1BGRE5-1,
1BGSP3-4, 1BGCR2-2, 2BGCN4-1, 2BGCN5-2, 3BGNP1-4, 3BGNP2-3, 3BGST 2-1, 3BGNY1-1 and 3BGNY2-

4 which caused of bacterial panicle blight of rice were resembled of B. glumae.
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wiaveadouuaiife Suhidauveiselaleian
Fraunu lan 1BGRE5-1, 1BGSP3-4, 1BGCR2-2,
2BGCN4-1, 2BGCN5-2, 3BGNP1-4, 3BGNP2-3,
3BGST2-1, 3BGNY1-1 way 3BGNY2-4 1AW
Suundediauiy uasmsineidsuingle
Inaursdiuvesdu 16S rRNA, atpD, gltB, lepA
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76% (Nandakumar et al., 2009) J3gUuny
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al,, 2011) Fefimmsnduiiavdosiinnihse Yans
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amummﬂuﬁmﬁ%ﬁ“ﬂﬁu (regulated pest) wag

va o

\Hu Asioavnu munsgsvdnyelAndiy w.e. 2507
whludfiduloy wszswdad@dniy @ouil 2)
WA, 2542 waznsesvlygRdnfiy (@Uudl 3)
w.a. 2551 Fedpadimsfnwinasdnduuniifiany
andes Maneaesiuduniledasinsidona
voamsidsunUasgiienmaselsag iRl uazlse
iR meslulsamalng Ald¥unisaduayy
NuATeIndnAmuTudindny warIduniu
Wenmans uazimalulad (@ul.) lnegsaduiiegig
91n35ulnll uazwdaaswesdn wdny uaz
Suundoam ielimnudeyafidutiagiudie
lldnaunulunisaunu asaaeu wasihsgds
nsunsseuiavedlsalaeg1aiuseansam

gunsal uadsnIg

nafiudegauazusnideuuaiiGaugln
WAui108195299197Iuan 9115 WER AN
saslntl warlunnendionadananuennismuluii
Fme MNTnIATeass Feeldn YEsud 91943
gluviy gnssaiys wasuien uasUgy Teum wag
UATAIEIINIIY Turael WA, 2554-2556 991in
8y 5 wuas uwaganenisnantiuenuilewyas

dsrdaniadoum thuuenidouuaiise was
esuno1mns NA UulTigamnfiviosustan 30°C
Wunan 2 Yu ﬁ@Lﬁ@ﬂiﬂiﬁﬁﬁﬁﬁwmu%maaaﬂ
W1 NaY yudniles veuisey YEBIULEIMS NA
mszmmmmalmwamam 1w 46 lalaian
(Table 1)

nsnagauAmaInIsalunisiialsalududin
3282NA BaZINdNITTYZERNABN

nadeunsinlsavudniugivalan 2 39
Huiugiminudulsandlud didouuediFed
wenldundssuneims NA Unilgaumiadl 30 °C 18y
nan 48 Falue warthluiFonsluihiededy
\wadurIuaesLdaUsUTarnaANAuLas (optical
density) FEIGELE Spectrophotometer
(Spectronic®, USA)
ANETIAALLES 600 nm Tildian O.D. Wiy 0.2
(2.7x10° CFU/ml) Mniuniluugnidioasuusiun
91 2 iU #6358 (injection) 1a31193 0.25
ml il audsidauwlanin Yuan
(2004) @runisnaaeunisiinlsalut1iszey
panaena1gUszan 3 iweu lngldwaduiuaey
Fefidumusde rifampicin 250 ppm Wude
maauﬂqﬂvﬁaé’aﬁ%‘amvﬁu (spraying) Usuns 3
ml/53s Aguateganatafiniiionluny
auudnS dunan 24 Gn’ﬂ,m (Fory et al,
2014) unadnuarennsIAeTY wazkeniteun
ATIEeUBudY

Instruments Inc.,

N1sNAFBUAMENUANISHNFIUINYT N9
N8N HazTLANU1eUTENNS
Anwdnyagnsduguing1vedalatuag
waduuafFeavglinselnduue s NA
NSEOUARUULATY N15LATYUUBINIT YDC
msa%ﬁqsmi’mqﬁamaa (fluorescence pigment)
wazinafiazanetildunenms King’s B wazn1s
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dzaw Poly—B-hydroxybutyrate (PHB) 3310140113
nadeuAuaNTANIINIEAIN wazdual laun
nsasgaieldanindlifieandiau n1sads
oulwal oxidase nsasraoulesl urease Nl
arginine  Mslaieyilgaumnil 40°C ms3Adlumsm
nsgoslaatiu nsdoautls SISy UUeINIg
S-PG msiasayluenmnsiidiunde 3% nsiasaydi
pH 4 8 uag 9 MLABA15VY Schaad et al. (2001)
Wz Zhu et al. (2008)

N159LA5129 wazilSeuiisuanauiandlalne
UNNdUVBIBU 165 rRNA

ihlelafvondeiiflony 48 dalus uideans
Tuthndud3anms 200 pl wenlidndu duluth
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HuiiBuesiunauiuansyuiasen PR Tagld
Twsiwesisumesofu 165 rRNA (Nandakumar
et al., 2009) s18azLdunna Table 2 wanann
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waziinUisuiisuiudenuafifouugudon
GenBank (http://www.ncbi.nlm.nih.gov/
Genbank) AaelUsATH BLAST WIULATEVIENIS
dumasidn (https://blast.ncbi.nlm.nih.gov/
Blast.cai) warAnwianuduiusiuidewuaiide
¥iiadu o FvilmAneinisvedsasdludidifinng
s1eulussUszing en1sasne Phylogenic
tree M35 Neighbour—joining TngAAIAM
Yndefioves Phylogenetic tree fiein Bootstrap
§1au 1,000 Ads Tngldlsunsy MEGA 6.06
(Tamura et al., 2013)

msmqm%a Burkholderia glumae Wag B.
gladioli Lﬁaﬂﬁuﬁ’:l&ltwﬂﬁﬂ Polymerase chain
reaction (PCR) #aglwswasfisnmizsaudion
165-23S rDNA internal transcribed spacer
aTs)
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3Nl wenagaunNIs U TiRowe
fadu 1 pl manfuansiujisen PCR lngld
Tnsiued Asnmigaousiig 165-23S rDNA
internal transcribed spacer (ITS) Y0178
B. elumae (Takeuchi et al., 1997) wag B. gladioli
(Furuya et al., 2002) s1wagidund Table 2
\ionsniedeuTerlasi

N153LATI%Y waziUseuiisuaiauidanalalng
U0 165-23S rDNA internal transcribed
spacer (ITS) va9i%0 B. ¢glumae

WinUsnamisuevoandeuuniizeleluan
Funudglnswesfisumzseuina ITs veude
B. glumae (Takeuchi et al., 1997) S18azLdunR
Table 2 usnafnfidueliuians aifidueas
ravlaetilUidousiafu pGEM®= T Easy Vector
(Promega, USA) tazfunaldlnaunauanina
Wngwanuuafiiseidninumeds Heat shock #3533
goulaausmeid Blue-white screening Nt
watanaadafiedsiiasizidisuiandlelng
Anw wazthdeyauUSeuiisunnuduiusiy
FouuniiSeviasu q Mildinlsasadlwidnd
fnsTenuUUgIuteya GenBank (http://www.
ncbi.nlm.nih.gov/Genbank) ATUIAAIULLDUY
vosadutianalelnd (p-similarity) dianasia
Phylogenic tree #1835 Neighbour—joining lag
fuaAnuLdeiioves Phylogenetic tree
fie Bootstrap §1uau 1,000 Ads Tnglélusunsy
MEGA 6.06 (Tamura et al., 2013)

A159As1EY wastdSeufisuanauiinadlalng
UN9EIUVB9EY 165 rRNA, atpD, ¢ltB, lepA waz
¥ ad . .
recA A3815 Multilocus sequence analysis
(MLSA)
AnLianWanuaiseanlsnsalngdves
T1dwnuandanianuendelasiuiu 10



Toleian thufivySunafidueuiiniu atpD,
gltB, lepA way recA lagldlwsiwesnineaziden
Table 2 mswalia PCR Tuusunssau 50 pl
$1uan 2 61 nduusnatafiduelfuiqniss
Anngviaduiiiedlelne ihdeyaundnuiuay
Wisuiiteumuduitusvende Burkholderia
spp. 91U 53 @1eiug nn13Anylag

Estrada—de los Santos et al. (2013) AU
ANNmiauresdrsuiandlolnag (p-similarity)
111183519 Phylogenic tree aa875 Neighbour—
joining TneasivdeuAIAINL LTedoves
Phylogenetic tree 91nA1 Bootstrap 9117uU
1,000 A¥s Tneldlusunsy MEGA 6.06 (Tamura
et al., 2013)

Table 1 The putative panicle blight bacterial isolates used in this study

No. Isolate Variety E))L/:*:c)?s)g;astzg Province M?)Sr;tl:gcejar
1 1BGRE5-1 KDML105 Grain Roi Et NOV/2011
2 1BGSP1-1 RD31 Leaf sheath Suphan Buri MAY/2012
3 1BGSP2-2 RD31 Grain Suphan Buri MAY/2012
4 1BGSP2-3 RD31 Leaf sheath Suphan Buri MAY/2012
5 1BGSP2-4 RD31 Grain Suphan Buri MAY/2012
6 1BGSP3-2 Phitsanulok 2 Leaf sheath Suphan Buri MAY/2012
7 1BGSP3-3 Phitsanulok 2 Leaf sheath Suphan Buri MAY/2012
8 1BGSP3-4 Phitsanulok 2 Leaf sheath Suphan Buri MAY/2012
9 1BGSP3-5 Phitsanulok 2 Leaf sheath Suphan Buri MAY/2012
10 1BGSP3-6 Phitsanulok 2 Leaf sheath Suphan Buri MAY/2012
11 1BGSP5-1 RD31 Leaf sheath Suphan Buri MAY/2012
12 1BGSP5-2 RD31 Leaf sheath Suphan Buri MAY/2012
13 1BGSP5-3 RD31 Leaf sheath Suphan Buri MAY/2012
14 1BGCR2-1 Japonica rice Grain Chiang Rai APR/2012
15 1BGCR2-2 Japonica rice Grain Chiang Rai APR/2012
16 1BGCR2-5 Japonica rice Grain Chiang Rai APR/2012
17 1BGCR2-7 Japonica rice Grain Chiang Rai APR/2012
18 1BGCR2-8 Japonica rice Grain Chiang Rai APR/2012
19 1BGCR2-10 Japonica rice Grain Chiang Rai APR/2012
20 2BGCN4-1 RD41 Grain Chai Nat MAR/2013
21 2BGCN5-1 RD47 Grain Chai Nat MAR/2013
22 2BGCN5-2 RD47 Grain Chai Nat MAR/2013
23 2BGCN5-3 RD47 Grain Chai Nat MAR/2013
24 2BGCN5-4 RD47 Grain Chai Nat MAR/2013
25 2BGCN5-5 RD47 Grain Chai Nat MAR/2013
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Table 1 Continue

ol ey SRR g e
26 3BGNP1-1 Suphan Buri 1 Grain Nakhon Pathom JUN/2013
27 3BGNP1-2 Suphan Buri 1 Grain Nakhon Pathom JUN/2013
28 3BGNP1-3 Suphan Buri 1 Grain Nakhon Pathom JUN/2013
29 3BGNP1-4 Suphan Buri 1 Grain Nakhon Pathom JUN/2013
30 3BGNP1-5 Suphan Buri 1 Grain Nakhon Pathom JUN/2013
31 3BGNP1-6 Suphan Buri 1 Grain Nakhon Pathom JUN/2013
32 3BGNP1-7 Suphan Buri 1 Grain Nakhon Pathom JUN/2013
33 3BGNP2-1 Suphan Buri 1 Grain Nakhon Pathom JUN/2013
34 3BGNP2-2 Suphan Buri 1 Grain Nakhon Pathom JUN/2013
35 3BGNP2-3 Suphan Buri 1 Grain Nakhon Pathom JUN/2013
36 3BGNP2-4 Suphan Buri 1 Grain Nakhon Pathom JUN/2013
37 3BGNP5-1 Pathum Thani 1 Grain Nakhon Pathom JUN/2013
38 3BGNP5-2 Pathum Thani 1 Grain Nakhon Pathom JUN/2013
39 3BGST2-1 Phitsanulok 2 Grain Sukhothai AUG/2013
40 3BGST2-3 Phitsanulok 2 Grain Sukhothai AUG/2013
41 3BGNY1-1 RD47 Grain Nakhon Nayok SEP/2013
42 3BGNY1-4 RD47 Grain Nakhon Nayok SEP/2013
43 3BGNY2-4 RD47 Grain Nakhon Nayok SEP/2013
44 3BGSP3-3 RD47 Grain Suphan Buri SEP/2013
45 3BGSP4-3 RD47 Grain Suphan Buri SEP/2013
46 BGLCN KDML105 Seedling Chai Nat JUL/2013

Table 2 Primers used in this study for amplifying 165-23S rDNA internal transcribed spacer (ITS), 16S
rRNA, atpD, ¢ltB, lepA and recA genes of the panicle blight bacteria of rice

Gene Primer Sequence (5'-3") Annealing  Product Reference
Temp. Size

16S rRNA  16SF AGAGTTTGATCCTGGCTCAG 60 °C 1,500 bp  Nandakumar et al.
16SR GGCTACCTTGTTACGACTT (2009)

B. glumae GL-13f ACACGGAACACCTGGGTA 60 °C 400 bp  Takeuchi et al. (1997)

3Ts) GL-14r TCGCTCTCCCGAAGAGAT

B. gladioli GLA-f CGAGCTAATACCGCGAAA 56 °C 300 bp  Furuya et al. (2002)

3Ts) GLA-r AGACTCGAGTCAACTGA
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Table 2 Continue

aoin.n. g

Gene Primer Sequence (5'-3") Annealing  Product Reference
Temp. Size
atpD atpDwp-F  AGTACTACTGCTTTGGTAGAAGGC 65 °C 1,156 bp  This study
atpDwp-R  CAGTTCGTCCATGCCCAG
oltB gltBwp-F  GACATCCCGCTC AAGGACG 65 °C 1,035 bp  This study Estrada—de los
gltB-R TGCGCACCGGCTGGATGAACG Santos et al. (2013)
lepA lepA-F2 TGGTTCGACAACTACGTCGG 60 °C 860 bp Estrada-de los
lepA-R ATCAGCATGTCGACCTTCAC Santos et al. (2013)
recA BUR1 GATCGARAAGCAGTTCGGCAA 66 °C 869 bp Payne et al. (2005)
BUR2 TTGTCCTTGCCCTGRCCGAT

NANISNAADY LazIaNsal

nsfiudiegne usniie uazvageunsiinlsn
vouide
Mnmsiiufegstnfiuanionsiudn
A9 wagnuluidn (Figure 1A wag Figure 1B) Tu
290 WA 2554-2556 andiuiilgndnn 10
Jandn 9 av 5 wlas Tudwmindesse gluviy
UATUIEN ANTIUYT Toumn $19UT uAsUgy
Souldn Y35 WazuAIASIINTIY A1NNTaNeN
FouuafiSeiiasyunenns NA Seidnuasleladl
Fananadeduiindefuile Burkholderia
(Figure 1C) 91131 46 lalwian (Table 1) 31nmug
U1 fihuuenide lnewenlinudednuae
Aana 199U ludmInyssud s1vys uay
uASAIsIIITY WenaaoumnAnlsaludimiug
fiwaylan 2 07y 2 Weu TasmsUgnidenuadie
1 46 lolwiam wuideuuaiidesis 46 lolwiam
ibisudnuanseinsmului Tuiluunauwis
AeANE17 TeuLNadiIa1a nely 14 Ty

(Figure 2A Wag Figure 2B) meﬁaﬂ@m%mwﬂﬁﬁa

loleiansauny 1BGRES-1 fifnaains e
rifampicin 250 ppm luszezaonnan Wyl
AUTILERIDINSINAAANS LWAREY waysalung
melud Ju wé’qmiﬂgm,%a (Figure 2C wag Figure
2D) %ﬂLfJﬂUWlNiWENW‘UEN Nandakumar et al.
(2009) wa Fory et al. (2014) auaInu

N1sNAFaUAMENUANIIANFIUINYT N9
NIEATN LazAARUINUTENNS
auauifidosturendonuniiens a6
lelewan 1Juide Burkholderia wuihwuadiSests
46 lolwian Andunsuau sUsraduriou auin
Usguna 0.53-0.57x2-2.5 pm Un15aauved
Poly-B-hydroxybutyrate lalatiuuamis NA 81
48 T Avoonvn veuEeU nay yuldntos
as199lasoulalall desnisoandiaulunig
1938y (stricky aerobe) lias1ufindisosuas
(fluorescence pigment) usiadadindfiazanati
TAuueIms King’s B e?j!qmmﬂm%a Pseudomonas
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syringae pv. syringae 38 P. fuscovaginae
Fadudoanvguadlsnsaaludild (vuan, 2004)
sraadindBoaasuuonmsviind uuons YDC
Talaflagnauyu dv17 luadradenidy
as1aeulesl oxidase waluasraoulusl urease
warlilld arginine uueIMsTUNIE S-PG T4y

NTUENLAD B. glumae wulalaiiishuu Type A

&nvuznau yu veuiFeudihmanuung uae Type B
Ialadlddae agvoulainionsanadlduisung
ansosmglunsndulule sy desmaiu usll
doeutls 3gyleTgamad 40 °C lupmsiszney
feinde 3% wazluensiid pH 4, 8 uaz 9
aamé’aaﬁ’uamamﬁﬁmawﬁa Burkholderia
(Schaad et al,, 2001; Zhu et al., 2008)

Figure 1 Symptoms of the panicle blight disease of rice under natural infected field conditions (A)

Grain discoloration (B) Leaf sheath rot and (C) Colony morphology of isolated bacteria on a

nutrient agar plate after 48 h incubation at room temperature

Figure 2 Symptoms of the panicle blight disease of rice by artificial inoculation with the isolated

bacteria, 1BGRE5-1 (A-B) Sheath rot and leaf turning necrotic 14 days after inoculation on

two month-old rice seedlings stage and (C-D) Panicle blight, grain discoloration and lack of

grain filling 4 days after inoculation on flowering stage
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N159ATIZR wazilSeuiisuanauiionalelng
UNNEIUVDIEU 165 rRNA

Sauimalolnddu 165 RNA vouie
wuniiiaes 46 Telowan mnuem 1,318 bp iW3su
Feufureatouuaiiouugiudeyadelusunsy
BLAST Hu1AS838MaduLmasiin (https:/blast.
ncbi.nlm.nih.gov/Blast.cgi) wuinden 46 lelean
wileufiuide Burkholderia wionunadaa
Phylogenlc tree WisuisuAvaPUTInalalng
‘U?NL°U®LL‘UﬂVILiEWIZJi’]ENWU’JWLUUL“U@mL‘Vl(ﬁﬂ;iﬂiiﬂ
Indvastiluseusewmeuugiudoya Genbank
2 15 aesitug wuinde 45 Telwian dneglundu
doaireniuiude B. dlumae dndnwislelaan
fio BGLCN dnogflungudesagiuide 8. eladioli

ﬂ’limam%a Burkholderia glumae wag B.
gladioli Lﬁaﬂﬁuﬁ’amwﬂﬁﬁ Polymerase chain
reaction (PCR) #aglwsasiisnwizsaudion
165-23S rDNA internal transcribed spacer
aTs)

Fomslsemdluiostimanm a6 leluan
wuifisuau 45 lelwan awnsafinuSuna
Faelnsiwesisnivaeusion ITS vouie
B. glumae TiuguRBueitvuaUsznm 400
bp (Figure 3A) Fadulumusenuuves Takeuchi
et al. (1997) snviulelaan BGLCN waziilonsaa
goumelnswesfisunzseds 8. eladioli wuin
fifisanilsloloian fo BGLON amnsarfinusuna
FuRBuedilvun 300 bp Faduluauseny
¥94 Furuya et al. (2002) (Figure 38) Saidudoya
Luaqmusuaqmmumwuammmaqiiﬂmmmﬂu
L‘UEJ B. glumae

n151ATIE wazSeudisuanduiiaaalolng
USKI8d 165-23S rDNA internal transcribed
spacer (ITS) Y0 B. ¢glumae

anduiindlolnausians 165-23S rDNA
internal transcribed spacer YouTafIuNY
1BGRE5-1 A11w813 395 bp 113ns1enilsey
dieufuideuuaifovugiuteya Genbank
drduiandlelndivmndIouiiisuagviean
UMY +146 bp wag -10 bp 489 16S
fRNA U@y 235 rRNA audidu 81983made
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Figure 3 Agarose gel electrophoresis of PCR products amplified using primers (A) GL-13f and GL-14r
and (B) GLA-f and GLA-r, M: FastRuler™ Middle Range DNA Ladder, 1: dH 0, 2-9: bacterial
isolated from panicle blight disease and 3: BGLCN

772, @ 1BGRES-1 (Roi Ef)
100 ['B. glumae strain BIG3 (KUS07049) Japan
. 71|,B- glumae strain BGR1 (CP001503) South Korea
B. glum ae strain MAFF30 1169 (DB7080) Japan
B. plantarii strain LMG 9035 (CP007212) Japan
B. gladioli strain BSR3 (NC_015381) South Korea
A. avenae subsp. avenae strain Oryza-7 (KJ569794) ran

—
0.05

Figure 4 Neighbour-joining phylogenetic tree of the 165-23S rDNA internal transcribed spacer (ITS)
sequences of isolate 1BGRE5-1 and reference strains of bacterial causing panicle blight

disease symptoms. A bootstrap analysis was performed with 1000 repetitions with MEGA
6.06 software
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—
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Group A

Group B

Figure 5 Neighbour—joining phylogenetic tree of the atpD-gltB—lepA-recA-16S rRNA genes, showing
the relationships of 10 isolates with of the isolated panicle blight bacteria («) and Burkholderia
species. A bootstrap analysis was performed with 1000 repetitions with MEGA 6.06 software



Table 3 Sequence identity matrix (%) showing nucleotide sequence similarity between 10 isolates of
the isolated panicle blight bacteria (7-16) and reference strains of Burkholderia spp.

No. strain 1 2 3 4 5 6

7 8 9 10 " 12 13 14 15 16

B. glumae LMG 2196

B. glumae BGR1

B. gladioli LMG 2216"

B. gladioli BSR3

B. plantarii LMG 9035"

B. caryophylli ATCC 2541 8'
1BGRES5-1 (Roi-Et)
1BGSP3-4 (Suphan Buri)

9 1BGCR2-2 (Chiang Rai)

10 2BGCN4-1 (Chai Nat)

11 2BGCN5-2 (Chai Nat)

12 3BGNP1-4 (Nakhon Pathom)
13 3BGNP2-3 (Nakhon Pathom)
14 3BGST2-1 (Sukhothai)

15 3BGNY1-1 (Nakhon Nayok)
16 3BGNY2-4 (Nakhon Nayok)

100.00
95.51
95.55
97.69
94.97
99.91
99.96
100.00
99.96
99.80
99.96
100.00
100.00
99.93
99.96

95.51
95.55
97.69
94.97
99.91
99.96
100.00
99.96
99.80
99.96
100.00
100.00
99.93
99.96

99.39
95.51
99.12
95.55
95.51
95.51
95.51
95.55
95.51
95.51
95.51
95.44
95.51

95.51
98.56
95.60
95.55
95.55
95.55
95.60
95.55
95.55
95.55
95.49
95.55

94.86
97.73
97.69
97.69
97.69
97.75
97.69
97.69
97.69
97.62
97.69

95.01
94.97
94.97
94.97
95.01
94.97
94.97
94.97
94.90
94.97
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