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Abstract: To screen the antagonistic rhizosphere bacteria with strong antifungal activity against Verticilli-
um dahliae Kleb., the strain with higher fungicidal activity against cotton Verticillium wilt was obtained
with the dual culture and agar diffusion methods. The control efficiency of the strain against cotton Verti-
cillium wilt was evaluated with pot experiments. Its taxonomic status was defined using morphological
identification, physiological characterization, and 16S rDNA sequencing. Additionally, the hydrolase ac-
tivity and antimicrobial peptide of the strain were tested with substrate degradation and gene cloning
methods. The results showed that 182 rhizosphere bacteria were isolated. There were three strains with in-
hibition rates higher than 50.00% and inhibition zones greater than 15 mm. Stain H14 had the highest
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inhibition rate and the largest inhibition zone diameter (54.25% and 18.10 mm, respectively). Strain

H14 could grow on nutrient broth medium containing 0-9% NaCl with pH ranging from 4.5 to 9.0.

Based on morphological observation, physiological assay and 16S rDNA sequence analysis, strain H14

was identified as Bacillus mojavensis. The inhibition rate of its fermentation liquid on conidial germina-

tion was 89.55%, and the control efficiency of strain H14 against cotton Verticillium wilt was 74.57%.

Strain H14 could synthesize protease and had srf4A4, fend, bacA genes. The results indicated that B. mo-

javensis H14 could synthesize protease, produce lipopeptide antagonists, and control diseases.

Key words: cotton Verticillum wilt; biological control; antagonistic bacterium; antagonistic mechanism

PrmAE R B X (RFHTRE ) T ORge Y
M ST B, L 28 A A R ] Sl RS DX e R ) A
B AR AR 77 B M . 2011—2015 4F 5 S AR AL 4R 14
MR E 340 07 t, 5 A E AL B Y 54%; 4F
A3l A T AL o e A ) AR TR A 1/3 (JB 56 3
4,2009; ERFSF,2014) o AL A I 5 W]
He Ve e 3 i (ERefE%,2012) , IAE R
R DX A T FR L 151 25 3k 709%~80% , (AR 1A JRy 8
H, HLRP RS #4 B — | SEAE BG4 ™ H (R AR T
25,2009) o Fiti AR AL FIAEAEBR R BT K, B 250
AL E N KA BB K BN E
SEM T TRARAL = Ml g nT R & i (RN SE
2015) o A8 8% 25 95 J& HH KN # KL 1 Verticillium
dahliae Kleb. 5| 2 1 1 A5 PE B 3, A= 7 v o
BB DUk AR it i 2 AR 25 A T G (R B
i FAE IS ELBT 2 B D 110 720 S T ik 55 st 2
BV, 2007 ; kA5, 2012) , 1 HAL2E AR 2 5) i
WIS Y A 5 F-4 (Huang et al.,2006) . Bl
AT R RN AR Y R DS I 24 AT Bl )
b, R UAEYIBGIG 0 3 SISO 28 A B B AR BT
58, WHZ AR I K A M iR B L,
H HTFH T AL B S AR MBI 1A I A o 32 2
A ZEMUAT H Bacillus subtilis T TER ZE A3 B.
amyloliquefaciens 55 W] 77 A= i BT 30 2 AL 1 — 2 48
B (57,2003 325245 ,2015) . 2544445 (2005) BF
ST R B R B 2 T B NCD-2 XA A6 B 2595 ) I 1]
Bl 8503k 70% LA I, I HLAE 2035 #0848 10 21 4 & 5
Mansoori et al.(2013) F] F 4 £ 25 M T B XA A Fh
VAT LA 1A B 25 , 45 L 2 W HL v 2 MR ZE AT 1
AT LA 25 R AN 2 98 R R 15 48 400 7 5 A8 (2014)
O T 2246 25 AT B. atrophaeus SR AE T ZER I
By A E RS A B AR AV . D& T A Bl s AR i
JE B RS PUMLIR A H)3E , W1 Li et al. (2013) A A
2R AT HIS TERAEAR R R T e s RE 1 e &

AR F R ER RS (2015) R ILRTE
3 ZF BT TR MH71 AT DL AL g R R L HR 1 Tl RN 21 4
W, I ML A B 41 DNA th 3675 31 4 F i ik
P E A I 5 X055 (2016) & IR ZE AT B
1A BENS /Wb 25 1 RN 2T 248 25 it , 308 o ik L 1 4 i
R T B 1 TTRN 2T 24 25 DT il D A o 224

MEAEA , PN AR B 28 LT TR 1R R 19 R LS T
L R T DG T e 9 Al FH A 85 B A% 1 A= By
TR i A DA, H R R 2 — 7 T APk AR B TR A R
T8 VBT SRR M AR 25 A 48 (Darrah, 1991) . PRI, MAGB
SRS B PRBE 5 A B A O 25 A S UL 5, A
REAZHE A By T 70 LE AR TR B R, ARBIFFE LA
BB VR A AEAR bR B 50 4, 43
BT BRSPS AR AR SR
F116S rDNA J A 731 43 A7 45 07 160 H itk A7 i g 4
B, I FE R AR B G 5 , AATFEULEE , DU R
SRS - R AR B 0 1 2E W By v A AL R SR Ak A
PRI, Ry A B 06 U R A 58 R & 4R (R 2
WA
1 MRE5REE
1.1 ##

P T B B 3 IR R B PR AR V991 Al
BB R 13 S AR A B A A B 1) g R PR A
FHA A S i 3 BRI 5 PO st A W] 1A 45 141 37 v
e A T AR R A SEARAR P 1= 1

By A% 3 . Ih A 254 %0 318 (potato dextrose
agar, PDA) K7 555k . T4 22200 g/L  Fj 2 B 20 g/L |
il 15 g/L, pH 7.0~7.2; & 37 B iR (nutrient agar,
NA)EEFREE A 3 /L AR5 10 g/L .NaCl 5 g/L .
g 15 g/L, pH 7.0~7.2; % 3% 4 % (nutrient broth,
NB)}iFe5: 4 A 3 /L &R 10 g/L \NaCl 5 g/L,
pH 7.0~7.2; 22 [% (Czapek’ s) 15 37 5& « BEM 30 g/L.
NaNO; 3 g/L . K,HPO, 1 g/L .MgSO,-7H,0 0.5 g/L .
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KCl1 0.5 g/L.FeSO, - 7H,0 0.01 g/L; £ 4 & fifi (car-
boxymethyl cellulose agar, CMCA ) 5 5 5k « #2 FH L 4T
4 ZH5.0 g/L. MgSO, - 7TH,0 0.1 g/L . (NH.),SO,
0.5 g/L .K.HPO, 0.25 g/L NI*R21.0.4 g/L Bhifig 15 g/L,
pH 7.0~7.2; B-1, 3-%5 Wi (B-1, 3-glucanase agar,
GA) ;975 KH,PO, 6.8 g/L .K.HPO, 17.98 g/L ¥ 1}
¥ 5 g/L AR% K1 4 g/L R HEH#E 0.1 g/L 3R 15 g/L,
pH 7.0~7.2; & Hif§ (protease agar, PA) K5 773 24
10 /L FERERY 4 o/L BEEE 1110 g/L K.HPO, 1 g/L Mg-
SO, 7H,0 0.2 g/L Biifig 15 g/L,pH 7.0~7.2; JL T Jifi}
(chitin agar, CA) 5 FRHE : AL T 1 5.0 g/L . MgSO.-
7H,0 0.5 g/L.FeSO,- 7H,0 0.01 g/L . KH,P0,0.3 g/L.
K,HPO, 0.7 g/L .ZnS0, 0.001 g/L J5i§ 15 g/L,pH 7.0~
720875, 2011454155, 2015)

IR 108 - A0 JE K 2 DNA SR BGAFI &, K
HRAARHE (b0 A BR A ) 5 e il oy E =43
Hréli, Nikon 80i %65 i fs% , H 48 Nikon 2 A ; Veri-
ti96 PCR 1, 3 ¥ Applied Biosystems 2\ 7] ; Gel Doc
RUBERENAH R 5t , 5 [ Bio-Rad A1)

1.2 Fi&
121 @A B L5 Hit

KRN R AR AT PO o 8l
FREL10 g H3ERE SR A 90 mL JC R /K AL ES TR 1K)
250 mL #EIE R, SR IR G IR S J5 , Tkt f
80°C IR ik 20 min, #& J& $ TR & AR AT 10 £5 76
B R15 107 107 107 AR BRI o W 0.1 mL i B
WA T NAAR b, B EE R 31k, 28°CHE R
7% 24 h, R [FDE S R T AT 4iAb 'S 4%
FINA RN LT 4°CHm S o

K FHAE AR IR A TR0 o FTHEAR ) 5 mm
1) T 56 R TR B OF , 32 R 28 PDA 1592 3 10>, 26°C
Fig 4 dJE B bl s pk s i TR SR A b
40 mm &b ) 44 55 b ISR R AR XS B, B
F26°CHREERE I, 1o %t BE AL Hh K I 48 ke T 7 22 K3
AR 0 Ak B2 v R R R T TRV Y ELAR I
TIPS, P B = O BRI 56 A% 71 PR V% ELA — Ab
PR T 58 A% B B U ELAR ) OGT BECK T 0 A B B R L
Fx100% (ZE4t 3845, 2001) Pk H XK I kL
FUA W A5 S O 4 B A T 5 0

FHBREY HOEHFATE . K RN Ae R A T R
PR BB GRS 3L |, 26°C . 220 r/min $E7% 1537 6 d,
R 4 )2 TR U8, I8 A TC R KRR, 4R
PR FE R 1x10° CFU/mL B KR 48 A% B 76 B V7 o

PR H14 B2 ANB B FRIE P G 5% RIBERAE4°C T,
228 000 r/min &5.0> 20 min, KL EHAL0.22 pum ()
TFLUERE T UE , BIFS MK H14 & BEIEW . B 100 uL
1x10° CFU/mL % K 1N & A3 18 i+ B P2 Wk A T
PDA #5573 I SR 5 fEHE B 5 52 560 20 mm Ab X
PRI 2 AR HR , AR A 150 pL FERR H14 K%
DB, AR 150 pL TE 7K AR, 26°CHE 773 d,
DA TR R A (MR SCER A, 2008 B RUZE4E,2010)
122 @A AKRGEL

AR L 2 « S IR W22 S B R )
(ARNBZF,2011) B AAAS AN TR 45 5 T ) (AR 3K e Ay
AHT, 1984) AL TR AR H14 L8117 8 22 [R5
Ao, D HOu B K AR PR T R R AR 38 5L R0
FIFH AN R BRI 5 A4 A A T8

Oy T HEWAF S i RN P 3 R 24 DNA $2 G
F A PRAVE U R B bR H14 FE [ 4 5 DNA L DL
[K 20 & DNA S BAR , SR FH 38 FH 5 14 27F (57 -AGA -
GTTTGATCCTGGCTCAG-3" ) fil 1492R (5’ -GGCT-
ACCTTGTTACGACTT-3" ), & 7= 4 k%5 (2015)
) PCR ™ M4 & R RN 4514, E47 1Rk H14 1% 16S rD-
NA KK PCR Y3, 5193 th b 52 G AR KR B}
F A R T A . 25 L PCRY AR . 2%
Tag Master Mix 12.5 pL .10 pmol/L 27F/1492R 5|4}
41 uL #5 4 DNA 0.5 uL .ddH,O 10 uL, PCR 3%
ZA K - 95°C TS 1 5 min; 94°C7EE 1 min, 58°CiE
&30 s, 72°CHEH 1 min, 32 DMEI 5 e i 72°C HiE fif
10 min. F=¥alifb)a, 264 T A TR (i) By
A BRZ F A . A A BLAST X3 7 i 15 17 51 5
GenBank I RDP %45 1 it € 42 28 B9 AH UL ) F 1) 4%
P& 7 AT R F X o R MEGA 4.0 #04:LA4R
$21% (neighbour-joining, NJ) #4 ##: 22 4t & & # , Boot-
strap K I8 {E>50%, 1 000 YK &2 (TRZE%E55,2012) .
123  H#H1489F R 2R 200 2

PR Rl R 13 S e R R AR K 1
15 10 cm HAR 7 em Y E TR BEERFR 400, A
B 2 2~3 i BB AR RV B R 13107 CFU/mL
FR TR AR H 14 & B, 74K 10 mL; 24 h 558 72 I8
T BY JT8Y 25 2 em, DA BAR B AR 240, B vk
k1107 CFU/mL i 56 4% i 61 722 V% 9 10 mL {51
NSRS, PR3 R I AR B 35 SR A SR} 5
DA 25 0T T YRR I T B0 50 e DR PR 4 . 1224
X IR, CKL: AR AN RN K I AE A 1R, CK2 : (AR HZ R
KIFEAL TR , AT 129K, #5550 dJ5 i
RIETEOL, TR T Te BRI B AL . AL B 22005 K
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RS TRA (2016) J7 k5390 : 0 9 - T Mt
19 /N Tl 55 T 25% Byt i 3R BE 5 2 9% . KF
25% /NF B AE T 50% B R I BLRBE ;3 . KT
50% /N T 85 T 75% it il B BE ;4 9 KT
75% W BB, B TR A IR S
RS B RRAET
1.2.4 HEHHI4S KW F LT H LN YR

Z 5 Ik (1998) M3 Fr vk A N TR vk H14 & %
DEVBORT TR e AS v 16 17 & i AV E T, 23 0l e B
F%2.4.6 F18 h il 1040 £5 429 8 i Be g2 43 A
fiF R & SO0, A AL B B 3R, RO 34
T B rp T4 100~120 4, 155 6 h i
T A, FF i1 = R 530 S A - 2<
100% , 371 A& 30 il = O} B A1 AR — Ab Pl
T %) 6 BRALF 1 & 8 < 100%
1.2.5 HAHI4 = K gEsn 7

Dy A LT Y il -1, 37 SRk G A 1l A

JUT R R W bk H14 i TR R L,
Pl SR 5T AT 3K, 30°CHE 57 48 h, X K5 7R 3L b AT e
I IEEAT T0a2s WA Pl 7= A= LAKS: I T Ak 2 75 LA £F
ALl B-1, 3-7 RWEEG A B AL T Bmes Pk
FI0 375 BH L ) AR

1.2.6 HARHI4 3L HE ARG A B 0 L%

Fiz HE A1 7 3 9 241 DNA 2 G S E UL &
BIEF 4] DNA, 2 R4 P15 (2015) PCR P 14 7%
R AR H14 St BE RSB0 AE 25 A SR . LA
PARE H14 5L 2 DNA AR B Ie IR P AE RS
B SCHE R o AR T T B B AR DG R YRRk
SIYFH) R BE R B UNER 1 F7R . 25 uL PCR [
A R N : 2% Tag Master Mix 12.5 uL 10 pmol/L 5|
Y14 1 pL Bt DNA 0.5 pL.ddH,0 10 uL, PCRJZ
NEFEF £ 94°C AR ME 5 min; 94°CAE M 1 min, 5538 K
TR 45 s(F£1),72°CHEMH 1 min, 32 MEH ; 72°CHiE
i 10 min;4°C10 min,

R ARARFATYBERENEZRABRERNSIY

Table 1 Primers and sequences for amplification of lipopeptide antibiotics-related genes from strain H14 in this study

RIKSSHAER HH L2l BKGREE (°C) Hi A B (bp)

Antibiotic peptide Gene Sequence (5'—3") Annealing temperature Length of gene

PP 25 B 2 Tturin ituC GGCTGCTGCAGATGCTTTAT/ 60.1 423
TCGCAGATAATCGCAGTGAG

Wi 2 Subtilin spaS  GGTTTGTTGGATGGAGCTGT/ 59.6 375
GCAAGGAGTCAGAGCAAGGT

FEMIT MK Surfactin srfdA ~ TCGGGACAGGAAGACATCAT/ 60.4 201
CCACTCAAACGGATAATCCTGA

FJFZ Fengycin fenD  GGCCCGTTCTCTAAATCCAT/ 60.1 269
GTCATGCTGACGAGAGCAAA

Y FET# % Bacylisin bacA ~ CAGCTCATGGGAATGCTTTT/ 60.1 498
CTCGGTCCTGAAGGGACAAG

FF 1% % Bacillomycin bmyB  GAATCCCGTTGTTCTCCAAA/ 59.9 370
GCGGGTATTGAATGCTTGTT

1.3 #ESHh

IRIGHEE K SPSS 17.0 A A TG40 4T, i
FH Duncan FCHT 2 M 25 W RV ST AEAS (0 567 164 7
S R

2 BRE5HM

2.1 EMAEDBIRIRLER
K FAEERRAR B 49 343 B RS 182 BRIE S
SRR, 2 iR G, 45 R R Rk H14
{14411 T 25 R P AR M AR K, o IR 54.25%
18.10 mm (] 1) , X R FEAS TR 1R 22 2F K A s8R
U, I HLE R H14 255 10 UAB RS X R AL 4

ISR ASE | RIS S0 R FH R R H 14,

E1 EtkH14(a) RERER (b) MR EERE
KR ENHETER
Fig. 1 Antagonistic effect of strain H14 (a) and fermentation
liquid (b) against Verticillium dahliae Kleb. on PDA plates
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2.2 EHRHIU4BERE
220 RAAFAEL A I8 A LA AE

PR H14 75 NA 555538 T R R7E 2R, FLH
o, WRE AR , AT 24 IO PE: , TR
SRR HATK S IR ER A [ A WA R ER A RE T , B4
A R FHACKE A8 200 | Sl A4 A H R B A
T 77 2 5 B AE K A WS D 53 11 I 241 ; e % AT
R ER FNN R ER s V.P AN 32 B s AN RE S & Ak

50 a 40 b
] 4.0t 30b
~ 3.0l
o 2.0+
2.0t
1.0l 1.0 +

B BTN R s AR A RN R O e ORG R
JR R . B RR H14 7F NB 5 5% 3£ 71 30°C | 180 r/min
PR 4537 18 hJ5 ODeoo ik £ 4.06, LT RIS 15 5
B KAE ( 2-2) 5 76 1A 0~9% NaCl it NB 15 37 3
¥ifEAE K (8 2-b), HAE pH 4.5~9.0 A NB §5 F5 5 vh
B K (K 2-c) . SiBIEEF S EEE )
R E R H14 8 T 4 AT 8 .

4.0p¢
3.0t
20¢

1.0}

--------- 0.0

0.0
0246 8101214161820222426
& Time (h)

O 0 1 1 1 1 1

00511522533545 67 8910 "4 5 6 7 8 9 10
NaCl 3 NaCl concentration (%) pH

B2 Btk H14 £ 4k (a) NaCl(b) F#I%E pH (c) X Bk H14 £ KB R0
Fig. 2 The growth curves of strain H14 (a), the effect of NaCl (b) and initial pH (c) on the growth of strain H14

222 HTAEMFERE

PATR P H14 ) DNA fAR Y1 16S rDNA B A F+
Bz, i BLAST WU FL R Gk B WG L, 45
WoR, Bk H14 5 28 MO 19 8 505 55 28 MU 1§ Ba-
cillus mojavensis IFO15718 A ¥ 2F MU ¥ & Bacillus
subtilis ATCC6633 1 [R] 5 AH UL #F K T 97.00% , 1%

g7r-H14

0.002

TS R ZE MR PR JE o AR H14 5 500575 ZE AT i
IFO15718 &b £ [a] — 4332 (1 3) , J3 ) AH L7k 1R ik
99.51%., ZiETEASRAE A B A I 16S 1D-
NA 551 53 B 0 AR AL 245 5 | e 2900 1 v ik H14 Oy
BEG 5 2FMAT AT

Bacillus mojavensis IFO15718 (NR024693.1)
Bacillus subtilis ATCC6633 (JF508248.1)

Bacillus vallismortis DSM11031(AB021198.1)
-Bacillus amyloliquefaciens BCRC11601 (NR116022.1)

Bacillus licheniformis DSM13 (NR118996.1)

Bacillus atrophaeus NBRC15539 (NR112723.1)

Bacillus pumilus ATCC7061 (NR043242.1)

El3 BT 16S rDNA EEF IR EK HI4 REBEXEHRNRZLZER
Fig. 3 Phylogenetic tree based on 16S rDNA sequences of the strain H14 and the other related bacteria

2.3 Bk HI4XREEERNEHHY

PR ASBEFI IR S8 5 B (CK 1) O AE TC YL i
AR VAR Rl A TN AL B (CK2) BAR A6 52 B H ™ 2
fR 955 R A, &6 N 100.00%, 9% 17 45 K ik
82.64 5 T A3 L H2 A A i 6 A5 TR AN 0 B8 H 14 AL
J R RE IR SRR R R IR CR2 FRAR T
69.44% IR TR KUEAR ] 19.44, S5 FIH, 500455
ZEMAT TR H14 5 AR T A ue h A AL T2
RIRREL , BRGR 3] 74.57%

24 EHR HI4XWBFRHEZHZ

SR I3 R 00 5E B RR H14 JC R & B8RO K
NS PR B & A RIRCR , 452 o, N5 3%4 h
THUR R H14 X555 A BA M HIVE R (Bl 4-a~b) 5
HigR 6 ha , Pkk H14 & T ug i ab FRAH A5 1 & %Y
}9.37% , B F AR T KX IR (] 4-0~d) , T
B A% 89.55%; 15 5% 8 hif ik A= ) Wb sk i
WEZE AT LA BRZH T & AR b K A
. He X PR 2H 6 18.00 pm (5] 4-e~f)



61 AP ARAE TSN T H14 ATt 28 52 S HAS LB A Hr 1209

2.5 EHRHI4FKEEHBNELER

SR FH R Ko it 1z I BRI PR 14 7 7K A Tl 1 e
X FELYEREG -1, 3- 1 RMEEG AL T Fa B 5=
FE LR JE BRI BRI s W B 2 A B ik H14 FEAR

CK

BkkH14 S
Strain H14 | F2

4h

2.6 EHRHUY4MERERNEENTE

i i PCR B AR MBI BE H14 3545 21 34 AR AR
KPR A MR (K 5) , 53518 srf44 (201 bp) |
fenD (269 bp) .bacA (498 bp) , X} W 5 HTH 5 53 5]
SERMEVER  FIRRFIEITRE . UUIR M H14
B G Al s s A R .

MABC D E F M bp

2 000
750

100

5 PCRIEME HI4 HERR LR ERSRER
Fig. 5 PCR detection of lipopeptide antibiotics-related genes
in strain H14
M: DM 2000 marker; A: srfdA; B: fenD; C: bacA; D:
bmyB; E: spaS; F: ituC.

3 iTig

AT M4 AR T R R - 49
Sy B ARAS I O R A IR T b
o H: o TR TR 1 900 T 0 K E A A 3 25 1 B
K P K SRR IR Z A RE S e
SR FH A B AR5 AE T 168 rDNA 32 P 7 I T 45

W R B P A AR -1, 3-H R RULT
Jo G 5 7E 2K 1 BERE F _b TEE E FEIE B B B 7K f
B, EA2 R 22.00 mm, FEH R H14 7742 T 8 1,
[y srei= SR

6h 8h

B4 B H14 X KT B F A & B9 R200

Fig. 4 The effects of strain H14 on spore germination of Verticillium dahlia

VU0, F 5 T X KA o 2 RS
BUlE R ZERAT R RN

B A SRS AR E T FE W ME R
8, A TR ABZE M 958328 VR A, T 0 % 1) 3 ot R
R B B S PR T I AN B A R, BE IO TR I
SR ) PR RR H14 T JRAIESY , S 24 2 R 5 3 2 AT
B BRkH14 2R KGHE , 2 h BIARE A ) A= K 0kl
—AFOLT  ZFMIFT AR pH 7 22 R K R A, pHAIR
T 6 B T 8 I AR K A2 3] 19 3 ) (3R B
2007) , M AR 56 & B bk H14 76 pH S B ARE K44
K, 9 H X NaCl it 32 fig 1355 7% , Ui PH Bk H14
RE VIS N B FH A 2 2 1 A S R R R
BRI DX, T AP (5 4004 A7 25 1], 48 7 3 9, e B
FERBAEHR 2R FR1ET , A TTIAT R T4 AR 46 2 22005 14T 1)
AR (R LT 45,2009, i 5245 ,2013)

ZEHUFF BN RE ™ A= i BT 38 1) 2548, 1 HLA
AT LAST I Z2 R BT TR 9 I, AR 1 il SRR K2 e
R (BRI, 2015) , WxFE4E (2016 ) & B ZEHUFF 1
1A ] USSR [ B RN 2T 2 250 , 0 Z MR b
IR B Fusarium solani & 22 4 K AT 85 &, %
T LN R IE 74.89% ; IRV (2015) 53 B 1 it
VERY ZE AT B T LA A TR P R PR 2R
FERZE A A8 ) W B B R s PO o 22
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F e (2008 ) W 5% 22 B, 2 1H 3 4 28 AR JC Il o L
AR BYRE ST B AT UGR A 25 MOAT B e A 4 1Y
HRFR A G I 1l — 2 AE W, 22 5 B RH L 95 JL o 114
UNCIERERSES e wiibay ook AN (el g
EYGUR AR PP TG M o 2B B T R PEVE A E 2L
PREA: BT R RS B AV EIAR R R EIE H AT LA™ A=
PTG R (R TTAE,2015) , ASHFSE A5 HH 25
SEL RN SRS I TR H 14 ANAT DL A 2 g
I ELA AT LA MA 2 TG PR 2R T2 I 28 M T 1R 2 R
RS A 2, FLREREAN I R I Aok T 1 &,
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