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WE., R IEAKEREER WA E Pseudomonas, i It-FAR SR IS N 291 #2075 2% T5 45 34 7%
B B A B AEYUE A B AR S149, XIRERE P131 W 230 6| F 4 2| 83.33%, KB LE LIERMN
W 25 A 67.39%F0 56.52%. 16S tDNA JF 5| 04T B2, Htk S149 5K MR EME P, fluorescens &
HRIIHERERE, FAMANE, LENKABERE. XRIESF 10 HHEHREHHERAEHER
R, KBERARERE AT T 90 & fo bt B Bk B 40 $1 2 R i 5] 89% DL b, B H L iF R xtfF ¥ & A
Mt & RO Rk B IR IAE K 2] 81%0L B, IBZE LM T AR T B REE 79.98%; H A3 I 45 5RAE 5 4t
KA E AR DR ANE, BREMTEF 7.15%. RH#REK 10.36%FE otk s 10.33%; xF B F048 5
JE Y H A B 2% 0 Al 5 B 73.32%40 70.21%, 5§ T5% =AM A R AR EER, SEHMERALEE R,
REW, RABEE S149 AT A TG ABBER, TEHTUEHABEK, BARITHE
TR S % M EW R EWO AR .
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Screening and Efficiency Evaluation of Pseudomonas Strain in the
Control of Magnaporthe oryzae

SHA Yuexia' ", ZHANG Angz, WU Shunhua’, SHEN Ruiqing1
(1. Institute of Plant Protection, Ningxia Academy of Agriculture and Forestry Sciences, Yinchuan 750011, China; 2. School of Life
Science, Ningxia University, Yinchuan 750021, China)

Abstract: In order to screen Pseudomonas strains for biological control of Magnaporthe oryzae, 291 bacterial
isolates were obtained from rice soil in Ningxia Hui Autonomous Region. Only strain S149 was found strongly
antagonistic to M. oryzae in dual culture technique. The antagonistic rate of hyphal growth of M. oryzae P131
inhibited by strain S149 after 5 d was 83.33% in vitro. In addition, the antagonistic rates of its fermentation broth
and sterile supernatant were 67.39% and 56.52%, respectively. 16S rDNA sequence analysis indicated that strain
S149 had the highest homology with P. fluorescens. Combining with its morphological characteristic, the strain
S149 was identified as P. fluorescens. Strain S149 was also found measurable antagonistic to 10 plant pathogens,
such as Fusarium spp., Botrytis cinerea, Phytophthora parasitica var. nicotianae. P. fluorescens S149 could
strongly inhibit the conidial germination and appressorial formation of M. oryzae P131. The inhibitory efficacies of
the fermented liquid were 89.71% and 94.36%, respectively, and those of the sterile supernatant were 81.77% and
86.95%, respectively. The preventive efficacies of P. fluorescens strain S149 for the control of rice blast was
79.98% under greenhouse condition. Field trials showed that the strain could promote rice growth, increase the
germination rate by 7.15%, promote rice root length by 10.36%, and enhance rice plant height by 10.33%.
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Preventive efficacies of P. fluorescens S149 was 73.32% against leaf blast, and 71.55% and 70.21% against neck
blast, respectively. Moreover, there was no significant difference between the preventive efficacy of strain S149
and 75% tricyclazole wettable powder, and there was significant difference between the preventive efficacy of
strain S149 and Lvdikang. The results indicated that P. fluorescens S149 could not only prevent rice blast, but also
promote the rice growth, and have potential to be applied in various fungal diseases control.

Key words: rice blast; Pseudomonas; screen; bio-control; efficiency evaluation

IR A E SRS B2 —, R B R AR A B B 1/4 LR R i R
IKFEIRE, & 22 Magnaporthe oryzae (T.T. Hebert) Yaegashi & Udagawa (Jo1EZ: Pyricularia oryzae)
SRR B D REROR AR AR 85 ANE KA kA, th i B R R XA ™ KRR
BEAEHE R 20%~30% KR BB k>0, PP B EGHA S 50%LL b, HE ek ek, KRR
F BTG S W AE DU Rl AR ZHE RIS AR 25, TR o 1 AR BN 5 A8 5, B an b e & A
WEE R I 15 GRS L U N . R, KRS AR B AE D Va0 TR B e A 3 R

15 5L B Pseudomonas REWAT RAE IR T, HATREPIA B AN 23 7 AR Ut RO R A A A A A R
TRER DA B EE AR HAT, TR ROWESTIES M B T LA 2B 5 B KR R
fK87 94 « Gnanamanickam 251243 541052 6K S ML B P. fluorescens pf1-14 7=/E4i/E % phenazine-1-carboxylic
acid (PCA) , IR RIBR LI ) FH A 55 804 31 79% 1 82%. Tha %3 MK ARHRA1 L 075146 Hh S 7= il A8 9.
MIB& P. pseudoalcaligenes, 15 = 44 T X AEIE KIS BN 47.24%, BEXGMUKRES HARK . Phimr. 7 BEAL
kR AED R, PR LT R, KRRV SRR 22 Iy S A ik . B 22 AU P B i
ML B P. aeruginosa SUB8 55 REJELIH B IR RS % (4R 1 4 4.53 emy, 77 A2 R Wy R SR 5T B % 1k 400 0] it
RS RTA R (S

e T2 FLAT ARV 0 BB SRR, A KRB AR R ) A P RS A A B A TR U L, AR
SRS I O 12 X R s TR A B A POV P R SR T B, T e R TR/ DR, AT KR B 2
A=A R RIS RESE 8 (1) 0T A5 R LA SR FH P 0 B WL 5 0o R o T 70 A £ 13 A R B 6 T T e ) 41 ) A=
H, KR TEAFFIER] 16S rDNA J7H 5 HTiEAT B bk S149 BEATR IS %0 o ABFFIMGE tH ) BA T 3 40w i
P B A% IS A R PR TR, Rtk WIE AR A AR 24 P s 1140 ) v R FH S e 2 A A
X KR P M AT A e J H AT L
1 MRERZE
1.1 iKBeHegR

2017 AFERHATANR I B alifh, o BCR AR U T B B IE X R B GRBTEAR 2 . HIEAE T
2018 fEAE T E Ml B X P2 Bk (106.52°E, 38.91°N) #H47, 56 M &5 ERE/KFEFIEIX, R
AR A, ATEEN 30 om, IR HEAT R BRI BE, NS AR R R o 156 FH Bl Dy A
+, 59PE (pH A 7.2~8.8) , REMEBEH S HEC, S EPaE.

1.2 R

IKFE ST RE 43, 47 SR G19. FRIEWI R P131 iR R M RS R 24 B et . S i JT R
Fusarium oxysporum N16-2-1. 58k JJ & F. solani N18-1-2 FIH ¥k JJ & F. moniliforme N19-2-2 AL
B0y 25 VUM ZS00 1R F. oxysporum f. sp. niveum M8 Z& i K 52J# Kl Botrytis cinerea ZDP4 . Hi% i I 1R
Colletotrichum gloeospoioides ZDP21 . SEHLIHRIG WHEAS U B Alternaria alternate BI-AS. 55 Al b Bk
AU BI-HO RS2 2905 18 Phytophthora parasitica var. nicotianae T15 FIEAEH- R 995 B BEAS 10 % BJ-ST24
H AE 5T AR ARRL 2 B H ) CR AP PR B R AP I T T A
1.3 HilERSE

KA T H[0lig {6 X2 BB R BUE AR 2 KRG H L3, MR AR SR O TORE 43 5. BRI 10 g 1,
TN 90 mL TS K =i, R T HREIRAS 0.5 h, $I8 107", 1072 50 107 BE RS, /5140 T King’s
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B (KB) HFf PR b, 30 CHHIERFE 48 ho PRI, 16 KB P LB ERIZ, H 1 UGRT 1 R
% H 40% H R - T-80 ‘CUKAH .
14 HiERSEEREE LS KIEIER

T B P131 BDF (1 em) B TR IR AP h e, R AR 1 d S, WVEAZAHRE 2 cm
Ab SR JE B 2 BRI T R SRR VR R (2 em) , RRIZRIIES IR 25 (XTI, BT K5 FR L4 28 CHE
TR, 4 IRESE . 5 d GO IR b s BAT, TR PurE I BB RE, T S iR R B 1 22
FHEIER . .

¥ CiEAE 24 h LR RR VR 2 A 22 100 mL KB AR 7834, 30 'C. 200 r/min $&3% 5577
72 h HAF KRR T, RIS IRIGAE 4 °C. 10000 r/min 250 20 min ZFRE K, FIFRZLE0E (0.22 pm)
BRee, BUAFICR EI

TR B P13 1 B DRSS AR Tt M B R B A e, AHBE 2 om ARJRCE TE B 2R AR, —4TAR BRI At
PRI N BEIR R A R R W IR 5 9%, — 2 A B AR A R o N A R R 0 I TR 3 A e IR
7%, UL KB A FRIE XTI, 28 CHRMERFR 5 d, DR IR B B4 BRI . AN 10
HEL,
1.5 i ERNTERR AT LM &R R EER

RO R A T BIF I (1X10° CFU/ML) 2353 5 (R MR i R R (408 1X10° CFU/mL), G
IS LA 11 IR BIR AT TR 12 FLBE, 7E 28 C S AE R R 24 h, FEARROG S SR T W SRR
P131 43 AR R R B IR e oL, BpdlAb B 42 /bW g% 200 oA, HEE 3 K.
1.6 FHEIMEHKEE

W CH A RS % E T VO BRI T IR G 16S tDNA JEFIINE . Kf 1.4 FHLEIHkE
30 ‘C. 200 r/min JEHHTFE 24 h, $FEHANFEFENL] DNA i, FAEHS: 27F (5~-AGAGTTT
GATCCTGGCTCAG-3") ; 1492R (5-GGTTACCTTG TTACGACTT-3") (i Bigsei EE R E
RAR G o FABEE <N (Polymerase Chain Reaction, PCR) ¥ H#44A Z K H 50 uL: 10X PCR 2
W (Mg™) 5uL, dNTPs (4% 2.5 mmol/L) 4.0 uL, 5% (5 umol/L) % 1.0 uL, ik DNA (£ 50 mg/L)
2.0 uL, Tag DNA &8 (5U/pL) 0.5 uL, MEKBEELEK S 50 pLo [V 444 95 C 5min; 95 C 30,
55 °C 30s, 72 C 90s, 30 /MiEH; 72 ‘C 10 min. YIR4ik )5 PCR 3887~ 4 th 1336 75 A= W= 25 )
HA B T BAT P 2 45 98 H Blast #4-7E NCBI Chttp://www.ncbi.nlm.nih.gov) d& FER 2R AH
U i 2514, ARG KA Clustal 2.0 BATEAT Z2 P4 LERE, #5H MEGA 5.0 B4 458 (N-J
15 MRS R G A .
1.7 BREBEMEXRIEZ 10 #iEYmREEEER

7E PDA F5FE3E A b e JgUE A Aol ) 1 N16-2-1. Bisdi JJ 18 N18-1-2. HiEkSE JIH N19-2-2,
VORAE 2 B M8 Tl AK #0018 ZDP4 WUAEJENN I ZDP21. ¢ AL Fb i B A R BJ-AS. g3t
Rl TR REAS AU TR BI-HO M R T B T 15 A ik i A fRU 18T BJ-ST24 45 10 Rk 90 I b1 (1) 147 1
(1em), 2 5IFER DG MAREE 2 om AHFME PR E (R4 2 om), B TIEIRAE 25 C ARG,
5 d ISR D R R VR LA R B Y
1.8 BREMEEREZMG T MHREER S RITEMN

AT U 5 1) PR PP N T P 42 KB A RS F5 05 | 30 CIFfbRE 75 48 h, PRHCA R &A% 100 mL KB
WAARRFREE T, 30 'C. 200 r/min P15 12 h SRAGFIF R BRI, ARSI 6% 11 Lo 21 A et v
30 ‘C+ 200 r/min Ji2 3% 3577 72 h SRATCP 0 B 1 R AV o

Pk A K FER T G19, 1% A RNFRIE 7 10 min, 70%PASRIE 1 min, JEHE/KPMYES X, 28 C
ANTEEAEEZ 480 )5, PR T/KEE JESER 18 ecmX EF#EA 245 emX & 21 cm) o« FEADKAT B %
Fls Rk ZER T, 2R Sem. TIEMHCN AR EIR =11, Bl 20d )5, Wil R R B
ODgoo=1.0~1.2 (4IIIKEZ 2 1X10° CFU/mML) , FEANKHIMEIE 20 mL, AR 4 NEE, 24 h J5$#%
FRGIRLI B 107 B (1X10° CFU/ML) .« 7 d Ja A mm i A ol, 10w 5 He 5O 97 2R .
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1.9 {REAE K FER & AR E SR IEM

{e HEKFERD T G19 ZEAER MR R A (1X10° CFU/mL) "8 0.5 h, SRJ57E 28 “C. RH A 70%(%)
NTAMAEFE OGRIH 12L:12D) , 48 h JG &R F i D8 . BN SEFRILE 100 KA M1, REAMAE
PRHE 3 ES . P DHE A S, 20 A RSB R Ak T AR EHah T, 4K 10 d f50EB
B AR AR 5
1.10 {REAREE TR RLFEIEI% HY B B SR IEM

WAL 48 h BIHERE MR TR 559550, 30 °C. 200 r/min PR35 55 12 h JG SRR 70 R
i 6% Ll N2 R FEfEF, 30 °C. 200 r/min #1557 72 he 772 HGMREHIER I (201944 H 10
HREAD 34T By P 907 A 1) F TR) /N, 43l AE /K AR LR 60+ 80+ 100+ 115 FH 130 d Mt fit ik
BRI, HERE 100 d J5 1 A KRR MG SR B0, 3R 150 d 1 ARSI 10 /e Bk ™ R A B
HUAEREA/NXEL 3 55, 20 7O/ A, AR REE 4 th A ERst. BEURIHAE: DX 5 SEEEE,
20 B/, WA 100 ¥R XK /DX BEHLEES, TARZIN 50 m®, BEANALBEVCE 4 NEE . il 4 ANAERL:
CK 23 A0 M AR, B P s A R A B, it JH ol 6000 mL/hm® GRER$ZI0 1} 10" CFU/mL) , W
FI AR L0 1X10° CFU/ML;  75% = FAMERIR a1 (KGR AR R (FPED HRATD A

b2 2700 G, i Bk 1050~1200 g/hm?, 55,7K 600~750 kg; ZkHbHE (AN AEBIRECT A, TR 4
b0 EWEARBERA D WAL, HiHE R 7500 mL/Ahm® CHRGFE =10 14/mL) , 5K
2400 kg.

WA TR R R 25RO HENS) , R brdE: 0 2, ol 1 40 DCHRIEHIOR/ NI
M3 g NI LR K RE AR IE BT, EAR 1~2mm; 5 2%, MARERNEE, 2= BN T 10%;
7 %, WRIRRRRPE, ZHIN 26%~50%; 9 24, Mt FET:. SRS HbsitE: 0 2, JoRiE
JEL R FIRE A s 1 90, FRCEAREAE, JEhi<5%; 2 2%, AR, JERECH 6%~10%:;
39, ARURAERIE, JEREC 11%~20%: 4 9%, HRRAMBAE, JERECY 21%~30%: 5 2, Al
FU S R AR A, JERIECN 21%~30%; 6 9, FESURIE BRI >30%.

GRS  RIGFEE =& 0w (D BOCHRAREE]/ A S (B #0<9]1X100; B
AR (%) = (CKIBNERHS—A BRI ED /CK IR RE0< 100,

111 BURFIH S5

iz 1] DPS 15.0 BAFBEAT B FIGE 73 0T, S35 PR AR B0 B 2R 07 22 20 AT 5 0 rb B B /R 22105 (Least

significant ranges, LSD) (P<<0.05) .

2 HERSS

2.1 EHRBIDBELL
Iy ERAT 291 BEAH R, L RbR S149 75 KB Ki st ERE A, AE, MOy E [P R, AR,
(0.7~0.8) pmX (2.3~2.8) pm, FHHMWAEME, ferlbmaaiOtaRMAHZOE (B 1D .

B EREEEELS

Fig.1 The colony morphology of antagonistic bacterium
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2.2 HIREHNEEREELEKNIEER

TH PR RS HTIE N 291 Bk 51 Hh 0 2 5 R s T 11 22 A5 KA B FH BOF5 PUBE, A5 P B bk S R
P131 XJURHE5FE 5 d Jo, BAFK S149 AN B 22 9 26k 3] 83.33% (K] 2B) ,  HL AR 1) AR X TR 22 40 1
A 67.39% (K 2D) , JTow FIsw AR B 2 %4 56.52% (K] 2B) .
2.3 IR EHRX TR IR R B 78 T iR & FR Rt & B R B R I E 1E

PEAR S149 K RO %o A I BT B A5 B T SO 23 2B #0—  IRTHTBE R 43 i) 2 89.71% 1 94.36%, JC 1A
B A SR A )0 81.77%F1 86.95%, TRI: 45 HLAIE S R AR S149 BEMS ™ A X R M vd b A e o P g 4
PP S e, S T B R R AR T R (R D)

A: TEEWTE P131 [MIE# W7 The normal colony of M. oryzae P131; B: FEEMITE P131 S5k S149 [{5TIFHEEF% The colony of M. oryzae P131 inhibited
by strain S149; C: FEJEI B P131 5 HKIKXT 5537 The colony of M. oryzae P131 inhibited by sterile water; D: TR P131 S FFE S149 KEEK
I3 7% The colony of M. oryzae P131 inhibited by the fermented liquid of strain S149; E: R P131 SRk S149 o B _HIGMAIAT RS 7% The
colony of M. oryzae P131 inhibited by the sterile supernatant of strain S149
B2 FEHEMTEERERE LS KRR
Fig.2 The hyphae growth rate of M. oryzae P131 inhibited by antagonistic bacterium

F1 HRAERMTEERERTFARMME R KRIEER

Table 1 Inhibitory activity of test strain against conidial germination and appressorial formation of M. oryzae

MbBE S L7 & Conidia germination (%) Ff5 LB 1% Appressorial formation
Treatment k% il e il
Germination rate (%) Inhibition rate (%) Formation rate (%) Inhibition rate (%)
S149 K %3 Fermentation liquor 10.19+1.12b 89.71+1.03 a 4.85+1.09b 9436+ 1.15a
S149 JET 3% Sterile supernatan 18.05+1.19b 81.77+121b 1122+ 1.14b 86.95+0.48 b
Water control 99.00+ 0.76 a - 86.001+2.67 a -

24 HHRETE

3 M LABE R S149 15 DNA hHEtR, 28 PCR 334 H560 H =)t A7 e 210 , e 25 R W wIFE ) 16S
rDNA JEHK 1396 bp, 7F GenBank &3¢ 5 J& MN173211. ¥4 Fi13HF47F NCBI ] GenBank 5 J At 41 14
ff) 16S rDNA @A L 43, WPk S149 52U BB F113 AL IA ] 99.43%. H MEGA 5. 0 #ffidk
T2 AR AT, TR RGR G, S149 SUOLERIEERA AN (B3, E5IZEKMNIE
BSR4 R —3. Bk, Wbk S149 Bl 5w 4 9 G RR
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25 BREMEXNEIEZES WHEERENERER

TN TR S149 K BAE HRIFIA PR« 7 SR A o B R S0 P At 1T PRI B 3R > 50%, 5% ot B F A
PR TR TR B RN 41%~50%, X I A8 ) BRI S I A 1T TP B R k) 31%~40%, % 178 I
0 TR RT3 50 A B8 1 TR R R hy 21%~30% (R 2) &
2.6 BREREFGREERNEEHYAE

PEMRREORTE 7d 5, JOUIRAE S149 KEEK (1X10° CFU/ML) X MR IR IS E 5y 6.67, H5ik
KO FE AL BRI 15 PR % 33.61 AHLLA:, XSRS CRIE ] T 79.98% (£ 3) &

S149

Pseudomonas fluorescens F113 (NC016830.1)
Pseudomonas fluorescens IAM 120227 (D84013.1)
Pseudomonas amygdali LMG 2123" (276654.1)
Pseudomonas ficuserectae JCM 2400" (AB021378.1)
99 L Pseudomonas syringae NCPPB 281" (DQ318866.1)
Pseudomonas agari LMG 2112" (276652.1)
Pseudomonas alcalophila AL 15-21" (AB030583.1)
Pseudomonas angulliseptica NCIMB 1949" (X99540.1)
Pseudomonas aeruginosa DSM 50071" (HE978271.1)
Pseudomonas alcaligenes TAM 12411 (D84006.1)
Pseudomonas fulva NRIC 0180" (AB060136.1)

Pseudomonas aestusnigri CCUG 64165 (HG004394.1)
Pseudomonas andropogonis ATCC 230617 (X67037.1)

0.02

B3 HE#k S149 & T 16S rDNA N FRI R G % B Lt

Fig.3 Phylogenetic tree-based on the 16S rDNA sequence indicating the position of strain S149

F2 TOLRBIAE S149 X & MIEYHRE R RIER

Table 2 The antagonist activity of P. fluorescens strain S149 against various fungal plant pathogens in vitro

J93 J5UIA Target fungal pathogens FE K Antagonist activity (%)
RIQHETIW Fusarium oxysporum N16-2-1 33.33+1.32
H M JIE Fusarium solani N18-1-2 43334225
BRI I Fusarium moniliforme N19-2-2 16.671+0.85
VUKASZSR T Fusarium oxysporum f. sp. niveum M8 23.08+1.52
FAKEFIRH Botrytis cinerea ZDP4 22.224+1.40
TR RIHTA R Colletotrichum gloeospoioides ZDP21 59.26+1.24
IER AR BEM TS Alternaria alternate BI-AS 55.26+1.15
RS TR T BEAS TR Alternaria alternate BJ-H9 31.25+1.45
WA JRG B Phytophthora parasitica var. nicotianae T15 46.43+2.53
FERERG R SRS fVR Alternaria alternate BJ-ST24 57.55+1.25

#3 HAEREEEFH THEERABY

Table 3 The Preventive efficiency of test strain for the control of rice blast under greenhouse condition

AbFHE Treatment JPi % #54L Disease index THBH AL Preventive efficacy (%)
S149 6.671+0.56 b 79.984+0.42
757K I Water control 33.61+£2.46a -

He ARNEFEEE KRR 0.05 KFZEREE, TR

Note: Data with the different lowercase letters in the same column indicated significant difference at 0.05 level. The same below.
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27 REMEXKERENEEYR

PRIPR S149 FlIAE ) A 25 0] [ 24 771 o iy JE /T AR 1 KRG R - 2 386 I 7K R &)y i AR A 5 B i ok o 7 1D
FZER (P>0.05) , (HS5EAS AR EZES (P<0.05) (R4
2.8 {RE R i pG AR 9 BY E (8] 25 %R 3

TN E S149 St /K FE R 1 FH TR B R A 73.32%, 55 75% = IRME ] i MR 7710 (1K 5 2% 73.45% 70 i
HER (P>0.05) , SRR 69.33%2% 55 8% (P<0.05) (K5 .

PP S149 it /K FE RS I FH R 725K 70.21%, 4022 A 2 75% — PRI m ¥R #3571 B4 917 2%
T1.34% 0B E R (P>0.05) , SR HRIBIRL 68.95% % 7 w7 (P<0.05) (£ 5) .

F4 HAERKESERRERR

Table 4 The growing efficacy of rice seedling increased by test strain

SOSE K% Germination il Root length Fk = Plant height
Treatment R ik K etk 04 ik
Germination rate (%) Increasing rate (%) Length (cm) Increasing rate (%) Height (cm) Increasing rate (%)
S149 68.33+£033a 7.15£1.01 3.94+026a 10.361+0.34 14.63£0.67 a 10.33£0.87
ZEHbHE Lvdikang 70.67£2.19a 10.82+1.89 391041 a 9.5240.73 1441086 a 8.67+£1.45
757K Water 63.77£1.45b - 3.57£0.06 b - 13.26£0.28 b -

x5 HIAEKTMRERREBHR

Table 5 The Preventive efficacy of test strain against rice blast in the field

POSE] i Rice leaf blast FHAIE Rice neck blast
Treatment Pt T4 Tog R R TR 5 TR R
Disease index Preventive efficacy (%) Disease index Preventive efficacy (%)
S149 8.48+2.65¢ 73.3242.71 13.96+1.57 be 70.21+1.66
44 B Lvdikang 9.75+1.29b 69.33+1.65 14554233 b 68.95+2.32
75% — 2 M Tricyclazole 8.44+2.19¢ 73.454+2.01 13.434+1.64 be 71.34+1.45
57K B Water control 31.79+0.25a - 46.861+3.06 a -
‘ \A
3 it

FRIE S E R MRS A, B RS e R A RS ST R 35%, Wl U NS
I 0 TR T T o RN A F A B PR KR B, ™ R /R R R B e SIZ R IE I, B P R B
MY R AR, BATBa ARSI AR 98 g o AR50 1 1B 17 v R 1A P B R A
PR, KRB ARG K AP 7 6 S A AR 5 ol BT 2 U5

CA R, B o] LA B i K FERE T o FH TR0 6 B Y6 RSP R AT B = B2 OB
HAT B0 B B A MUAT B P. putina 4 . Prathuangwong %5815 85 (K 98 G S ML SPOOTs Xt RS J
A EBIGRIER, RER 52.1%. Gohel 251 BIH 2 MRIOEAR A ME, HAT BT IR A ) R
PR . AH TR ISR LB S149 WIAR S LRI TG TA I OR RR R B AR B S s e
VERT, %o i R BRSO () B IR RCRAE 0% L bo J7 220 TR WL, BRPE S149 AbFRE 75% — PR Men v MK
FUALFR ARG SOC B 25, SR EA7 A 2 25 5 . TR0 R 0 R RE () B Bl oy 2 4T 4l 3%, 41
Y 2 I S5 I A0 IO T DA AR R o B T 22 R A3 AR AR A R o P B B R T DA 3 AT R T ) T A DR
T 40 R A SR R R 22 A K TR, BRI EOR M. Amutharaj 257019 5 ) 15 4
EA105 i RS 50375 181 R 26 H 0 P S 35 2 90% LA b, B9 A KM 3 1) 76%.0 VF45 R 25222 W RG
B A B OGN TR TKD-2 43 Wh— T A AN E 1, R LAY AR Rt o BT BT 22 A 40 i B N4 ) 43 A 7
R, WEFA TN BIER] 60%. BFFUUESEEE S149 nf LU= R M. P4 RMMLT4E kg, HE
R YR R 9 T 4 A A i R AR B 5 T S 1 T 4 FH 20 il ik 31 89.71% M1 94.36%,  Jo Bl = 1 ¥ 1 41 ol
VEF LS 80%LA I, BE—2PI0AE T 9 YA M 18 S149 S FEJEi B RS BU A Al o W30 5 10 FH B0 B
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FREA A T H I 2T YR ECE SRR R W T o R AT R AR A L i, R
- apiBE v A e Tt P e MBI O T S E R S149 70 2E 1 DL 1 22 40 i B
e RAWMEN, & E e AR A BB AT IR, XRARE AL Z A AR FOENN T R
S149 X JIw M RGH A 10 PRI S B AR AR T, UESE TR BAT TR AR 5 L A
T 001 A B I R A LIS 55 22 P LB 35 I ZE BT T o DRI, ARITSEIRTLE (e e B ML B S149 HLAT Xt
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