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B E: [#%]1 FHHUsteraceae)dt FANAZAY BN F 2 H(Senecio vulgaris LR B FEM, J iz
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Ee, AEBHENBIG R GERESE . [HE]) 2EFRA 6 NRRABGH T, 8§ LG43
RaEAEK 6-8 B, FAEANEF EPit 9 MA R ILREF MR, et h AR L R @A
WA, AT nifH A B (B R e AR R )6 58 2 05 g kA4 09 B Rk S B R 45 A e
SHMRATHE. BERATFREFRTFRIKE, £ BRI RE L (Ashby) A= L AULEERE 71 L
(inorganic phosphate, NBRIP) L&l 4145 M & & #4740 B . 4htb, 4t dd B RUR AR Ao in Bh i AR AT
16S rRNA A B 5. KB 4a40 30k &k o Ar sh s s B kg s shae . (4 R) A F nifH £ B %
NAFH HEZMNFEREN, RN TERTHATERBA S HBRIEZHTRELR, BRAAAHET
FE R 50 8 N% A ARJE H B (Bradyrhizobium, 30.9%—-34.0%), k218 5% K H B (Burkholderia,
27.2%-27.4%). Methyloversatilis (2.1%—7.1%)%= B 53R & /& (Azospirillum, 2.9%-3.9%); & 6 AN,
o T H 11 (Proteobacteria) fEFTA FEAR M ABRT F 23K 90%VA . ) Ashby 3758 ih ik 473 238 #h4k
B, 2%/ E41T7TH10 8 16 # 19 B, EFFEA 5 9HRFH B LIEMATH B Microbacterium,
31.0%) « f Fa4F & B (Bacillus, 24.8%). 1R % §e @ 2 (Pseudomonas, 22.1%) . # i~ £ 2@ /&
(Stenotrophomonas, 6.2%)#» % 5 J04F ) & (Paenibacillus, 2.8%). & NBRIP 3%~k jf it 2213 3] 318 #&
Bk, $AXEAAHEZZINSRT A ISH16E, BT FEANS RS EELEFRTEE
(48.4%). REIH /E(19.2%). HATH B (15.2%). £ F F0AFE 2 (3.6%). ~3h+F & B (Acinetobacter,
3.6%). #kik T 24 AR BRI IBBEE A BATT R MAE N, SREAPA 1T HREEZF R
Bife ), mAmE AR PRALpHA TR, (LI BNTEZANABRAAN A EHE LA
FE e SR, JTHEER BA — B, RN T Z g AR TAR T A AR A
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Diversity of endophytic nitrogen-fixing and phosphate-
solubilizing bacteria in the invasive Senecio vulgaris

LU Xuetian, ZHAO Jing, CHENG Dandan’

School of Environmental Studies, China University of Geosciences (Wuhan), Wuhan 430078, Hubei, China

Abstract: [Background] Native to Europe, Senecio vulgaris L. (Asteraceae) is widely
distributed in southwest and northeast China as well as the high-altitude mountain areas of
Hubei Province. In the invasion process, the endophytic bacteria may play a key role in nitrogen
and phosphorus. [Objective] To investigate the diversity and functions of endophytic
nitrogen-fixing and phosphate-solubilizing bacteria in S. vulgaris and thus to serve as a
reference for elucidating the invasion mechanism of this species and controlling its invasion.
[Methods] Seeds from six different populations were selected and after germination, seedlings
were transferred to pots for growth for 6-8 weeks. Nine healthy plants from each population
were picked and the leaf surface and root surface were disinfected. High-throughput
sequencing of nifH gene (nitrogen fixation-related gene) was performed to investigate the
structure and diversity of nitrogen-fixing bacteria in S. vulgaris. Endophytes were isolated and
cultured on Ashby (nitrogen-free) medium and NBRIP (inorganic phosphate) medium, and
16S rRNA gene of the purified nitrogen-fixing and phosphate-solubilizing strains was
sequenced. The phosphate-solubilizing ability of the isolated phosphorus-solubilizing strains
was determined with the molybdenum-antimony anti-colorimetry method. [Results] The
diversity of nitrogen-fixing bacteria in S. vulgaris leaf sample was significantly higher than
that in root sample. Among the nitrogen-fixing bacteria, Bradyrhizobium (30.9%—-34.0%) was
most abundant, followed by Burkholderia (27.2%—27.4%), Methyloversatilis (2.1%—7.1%),
and Azospirillum (2.9%—-3.9%). A total of 6 nitrogen-fixing phyla were identified and the
relative abundance of Proteobacteria was >90% in all samples. A total of 238 isolates (19 genera,
16 families, 10 orders, 7 classes, 4 phyla) were screened out via the Ashby medium. The top
genera were Microbacterium (31.0%), Bacillus (24.8%), Pseudomonas (22.1%), Stenotrophomonas
(6.2%), and Paenibacillus (2.8%). A total of 318 isolates (16 genera, 15 families, 7 orders,
5 classes, 3 phyla) were cultured on the NBRIP medium, and the top genera were Bacillus
(48.4%), Pseudomonas (19.2%), Microbacterium (15.2%), Paenibacillus (3.6%), and
Acinetobacter (3.6%). We performed quantitative and qualitative analysis of the
phosphate-solubilizing ability of 24 representative strains. The result showed that 17 strains
had remarkable phosphate-solubilizing ability and the phosphate-solubilizing process of these
bacteria decreased the pH value of the culture medium. [Conclusion] S. vulgaris boasts
abundant and diverse endophytic nitrogen-fixing and phosphate-solubilizing bacteria, and the
phosphate-solubilizing bacteria may facilitate the invasion of this species.
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1.3 EERFIFNEE
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200 mL FYIAEIR N AR 3 g A2 BEHTIR I AR (R

BCELH); 100 mg/L WEMRARMEWBCH] . KH,PO,
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Lysis Buffer for Microorganism to Direct
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1.4 HEUMRES

275 SCHR [29]4 38 1) 75 3 68 B BL e
FIHLAFE S HEAT RN 5 o KA B 4livk sk
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Ashby JC A3 75 5P NBRIP JCHL#E s 557 k128
A, FEAAEPRM 3 NEERE, F 28 °C i

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



458 Tl A 2 AR

Microbiol. China

2-3d, MEEKEIL. A7 BEME Ashby 5 FR3E A=
K, 05 Ul B B R LA 4 1 A T U Re 0 BT
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Figure 1
Senecio vulgaris plants.
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S 7 H 15F16 JE. HAREER](54.40%)F
BEdemr, HRMARTE R 11(29.60%), AL
FJERFTE T 1(1.60%) . FERT 5 MILHERE
F5 2R AT T )R (48.4%) . AR & (19.2%) . T
F# & (15.2%) . ZKZFA IE)E (3.6%) A ST
I J& (Acinetobacter, 3.6%), % 5 1) W) E AR EL

1 N TFEXTEANEBRREEEER

H A b7 4B 4 ARG 88.4%. AT S
AT . AR R AR . AR A o
A, o, BRI R e A AR R A S R
R PR B 5 T AR AS , TOFT B s 1 150 0] 5 22 A
B, ZEFFERAEML . RS A3 B I P A
B ZEHARE 3, £2).

Table 1 Identification results of culturable endophytic nitrogen fixing bacteria in Senecio vulgaris plants

& il OTU HFF 2% OTU WREH AR
Genus Species Number of isolations Similarity* (%)
identified as this OTU
ZEHIATTE Bacillus / OTUO1 45 99.64
Bacillus cereus OTUO03 25 100.00
Bacillus aryabhattai OTUO05 4 99.27
Bacillus safensis OTU07 9 99.85
Bacillus acidiceler OTU10 1 99.25
Bacillus brevibacterium OTUI12 1 99.93
Bacillus / OTU18 3 99.78
RPN Pseudomonas / OTU02 6 100.00
Pseudomonas / OTU04 15 99.93
Pseudomonas / OTU21 2 98.60
EIEAE Stenotrophomonas rhizophila OTUO06 4 99.04
NENFFHE Acinetobacter / OTUO08 4 99.93
WEYSFFTE Psychrobacter / OTU09 1 100.00
FH 3LAT 7 Methylorubrum aminovorans OTU11 1 99.93
AT Microbacterium / OTU13 3 99.85
KZEMA B Paenibacillus / OTU14 3 99.64
Paenibacillus lautus OTU26 1 99.93
WP Arthrobacter humicola OTU15 1 100.00
YR BEAT T8 Sphingobacterium / 0OTU16 3 97.67
PR Staphylococcus / OTU17 3 99.93
e T AL BN R Providencia burhodogranariea OTU19 1 98.45
MIEE Rhizobium / OTU20 1 99.62
213K Rhodococcus corynebacterioides OTU22 1 99.55
Rhodococcus erythropolis OTU28 1 100.00
FHWREE Myroides odoratus OTU23 1 98.21
FERR G Morganella psychrotolerans 0OTU24 1 99.49
INHRERL H Lampropedia / OTU25 1 100.00
H B Shinella kummerowiae 0TU27 1 99.92
SHER B Planococcus / OTU29 1 100.00

I+ ARERHE BRI E R Z A+ 35001 EzBioCloud %5 £ RAR I

/: A specific strain could not be identified or that multiple species were identified; *: Similarity of identification results from

EzBioCloud.
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Figure 2 Relative abundance of the top ten genera of culturable endophytic nitrogen-fixing bacteria in leaf

(A) and root (B) in Senecio vulgaris plants.
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Figure 3 Relative abundance of the top ten genera of culturable endophytic phosphorus-solubilizing
bacteria in leaf (A) and root (B) in Senecio vulgaris plants.
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Table 2 Identification results of culturable endophytic phosphorus-solubilizing bacteria in Senecio vulgaris
plants

J& i OTU JHIF 2% OTU WA H AR *
Genus Species Number of isolations identified as this OTU  Similarity* (%)
AT Microbacterium / OTUO1 38 99.64
ZEHIFTTE Bacillus / OTU02 60 100.00
Bacillus cereus OoTu04 27 99.93

Bacillus aryabhattai OTUO06 17 99.04

Bacillus safensis OTU08 10 99.93

Bacillus acidiceler OTU1l 4 99.93

Bacillus brevibacterium OTUI3 1 99.85

Bacillus circulans oTU24 2 99.63
RSB BE Pseudomonas / OTUO03 23 100.00
Pseudomonas / OTUO0S 25 99.27

FLFR BRI Stenotrophomonas  rhizophila OTU07 5 99.85
NN Acinetobacter / OTU09 9 100.00

W&V KT Psychrobacter / OTU10 4 99.25

FH JLAT T Methylorubrum aminovorans OTU12 3 99.93

W1 52 RR 2RI Lysinibacillus—/ OTUl4 4 99.86
KEMAF 5 Paenibacillus / OTU1S 1 99.64
Paenibacillus chibensis OTU17 3 99.93
Paenibacillus tundrae OoTU19 3 100.00
Paenibacillus / OoTu22 2 100.00

WHFE Arthrobacter humicola OoTul16 2 100.00

B A B BB Providencia burhodogranariea OTU18 2 98.45

HIEE Rhizobium / OTu20 1 99.62

& FFFE Ochrobactrum / OTuU21 2 99.46
TN Exiguobacterium acetylicum OTu23 2 99.85

I+ ARERE BAKRRI S E B 2P+ 5508 1] EzBioCloud %5 45 FAR I

/: A specific strain could not be identified or that multiple species were identified; *: Similarity of identification results from

EzBioCloud. The same below.

24 BRERINT BOE AT EE SR N AR OTU
RFEREMRIE, —ILTEL) 23 #, #EFE
NBRIP [ {415 5 5L isf 0] S 22 2158 34 5 0
W= A wEE S . b 4 DRERR 3 A F
FTRErR R B P i R G s 1 DR
2 AFATRE R LU SR B i R L4 5 3 AT bk
HAE— R MR R o 4, HA
P PRI RELE NBRIP [P 4 2B, [HICH i

Pl A (3 3)0
24 WAEFANESHEEIABEEN
TERERD TR MRS R P, R TR
RAE 0.094-6.249 mg/L Z[a], ARk
ZMBK. A6 MRMERESE 7 dF, HIERE
Wb Pi T ERAL TS (XTI, Horp 2 AR RS
FRW P P R, X RS L
BUWERE T o 12 17 MREA R ST
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*3 NTEXAALERBERREWRABRNENLER
Table 3  Results of phosphorus solubilizing function test of representative strains of endophytic
phosphorus-solubilizing bacteria in Senecio vulgaris plants

WG YESEIR 7R H AR ATV (P ¥R pHE
Strain No. Identification results Diameter of phosphorus Contents of Pi (mg/L) pH value of mediums
soluble circle (mm)
No.1 AT Microbacterium - 1.570 6.240+0.02
No.2 AR I Bacillus 5 0.966 7.781£0.06
No.4 Bacillus - 4.759 5.646+0.04
No.6 Bacillus 18 1.225 6.157+0.04
No.8 Bacillus 7 3.195 7.596+0.03
No.11 Bacillus - 4.409 5.840+0.02
No.13 Bacillus - 0.159 7.508+0.03
No.24 Bacillus - 5.575 5.746+0.01
No.3 RPAM B Pseudomonas - 1.928 6.190+0.03
No.5 Pseudomonas 17 5.834 5.514+0.03
No.7 FIRRMIT Stenotrophomonas - 2.815 6.948+0.10
No.9 ANBENFFE Acinetobacter - 5.481 5.569+0.04
No.10 W& ¥ Psychrobacter - 5.281 5.79440.03
No.14 W12 BR AT Lysinibacillus - 4.905 5.658+0.04
No.15 KZEMAF B Paenibacillus 16 0.629 6.189+0.01
No.17 Paenibacillus - 1.349 6.976+0.04
No.19 Paenibacillus - 5.600 5.419+0.03
No.22 Paenibacillus - 0.094 7.647+£0.04
No.16 T FFHE Arthrobacter 15 / 7.548+0.02
No.18 8 A B B Providencia - / 7.944+0.01
No.20 HYJRE R Rhizobium - 0.193 7.267+0.02
No.21 I Ochrobactrum 15 3.296 7.161£0.02
No.23 W/INT B Exiguobacterium - 6.250 5.967+0.03
Blank 0.959 7.750

—: KRR, 2 PR R

—: A phosphorus soluble circle cannot be produced; /: Negative value for the calculated Pi content.
SFAUFT B T oG R, S 6 kR, %
BERETI N 0.966-5.574 mg/L. HUC AR AL
JEMRZF AT, A 2 kR R
J1, WEETEREIL BN 1.928-5.843 mg/L Al
1.349-5.600 mg/L . I 14 o s 1) B R 2 B/ N
W (Exiguobacterium), FEARKESE 7 d J5 vl Vo &
A3k 6,250 me/L (% 3). WE B R LAY pH (AL ] e
R, SR SR B P (pH 6.8-7.0) 4% 50 55 60 65 70 75 80

H
PPIRIC, SRR pH LGS PR, 10 L El4 ‘Mf%gqnmzk@“;a@ﬂp-)'ﬁ H {EH%M
: ) Sy 22 Y R Tk iy A EL = i A == (P) = p '
SRR QR 3 B 4 W13 7R o AT R 9 5 ik Figure 4  Correlation between orthophosphate
pH {H 2 A G (A 4), content (Pi) and pH value in liquid medium.

R=0.61
. 1=—2.10x+16.51

Pi (mg/L)
[\ (9%} BN W (o) NN |

o —_
T T
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3.1 BUMTFEAXARERBAEIZHM4

TENAER M s iy, KE k., o
(1) LA K Wi 6 PR A AT 1 15 7 e PR A 2 X S B0 445
FyE A —SE IR o 6 XA ) 4 SR A 26 T
BRI, FRATT A I L — U B AR ME T R
B IR o AE—TTET XA PN A TR 43 B R AL 2
BB IR, BRI R UE D)
F14) ) Bt 2 (AR D AR 250 AR 40K 43, AT S 2
WA /D BAFIG . SR HeClL WRIERE . W
RORAT H TR ], 43 B A5 20 1 o9 A= o 80
kg™, RILAE Z 5 BB FE T UL AR
A TH B T VR AT et

FAT K BRI T B A o Py A 1 S PR R
RN o ZREPER TARFEAR . £ E W 5 (Pennisetum
sp.) i N A T R AR T, IR SR A T 2
RIEH nifH W) &8 ST 2, SR EW, N
A R AR Z A A KA R, AR
00 TR A L B e, T IS D A 4
B Y AR S SIS AR i A B T B
SAEMRE G — &3t T 6-8 ARk, 4b T RIFE
W& B, BRI AE I 22 52 5 v n] DU RRH - B
HRTE KB B BB, LIRS ALY 1)
AR EEHEANERYZHEEERSKE
Ak, RS IR AR A B T2 T R A
PR AE A RO T BL ' RS A A A A % O KR
08

KU T B nifE 56 DR 3 o 0 e 45 SR 3%
B, H AR RRME AR IAE 91.5%M72E T
W, HARJUA TR FEEA R 3%, Z45R1 5
RN A F R A AR —8, EER
BN R A AT, AR TR TR 17 [ R0 P o
P TR L™ AR TS B 11 e S R A 5 1Y)
] SRR A P LA B R T L, X AT RE R

and

H T 5L A [ ZCRE 0 B A TR AR 0 T T i AR
TEREUY s i FLBE -5 A A AR I R 45 98 A
AR TR T,

BRKE B, 18 A AR AR b IR AL
FEARES, T HAERL(30.9%H1 27.8%) 51 (34.1%
M 27.8%) AR 22 BE R K . F LA 2 B R 7 AR
FEA(4.8%)h FREBG & T FEA(2.7%), ZFHH
B i A FF o8 P R BB AT A R U, Rl AR RS
A H 20— B A RE . ZE M AEAS R
B (3.4%), T HAEARAE A A R R
(3.9%) M LI IR R H A [ AR 07, 78 T HEAR &R
UOVED B AR OB A R A

JEAKT-SBACEXS AT A B AR, 4
)2 18 A KRR T (30.9%—34.0%) A 7 X 1
(27.2%-27.4%). WA, Methyloversatilis 1£F3 Fln:
LA g = R A v (2.1 %71 %) ) 1] AL A7 A o
A R B AR AR T, BRI
() U IR, RESS B e EPTER AR, R R
EHY G EMIE (Acacia confuse)d, REHH ik
T E ERAR AP RAE AP B A AR R
RE % 48 THRE o0 %o R i it 52 P20, 38 HL A 7 i) g
TR (indoleacetic acid, IAA)JRE 1, XJ/KFEA
RAF AR ZEVE P 5 IR B @ VR AR R T
2, AMUEA SR E AR T, & Befe o e
PEWEIREL FOER ER IR, P WMEY) TAA 4K
., BOA K EA Y B4R A R R 2 — Y
Methyloversatilis J& T WAL H, HATAR
B oy 2 ROKY s e /N RO AR
PSP A R R 22—,

MY AT R R N A A P S e a5 R, £
A 5 ML R A HAT R )E (31.0%, KA
1), ZEAUAT I (24.8%, JERER]) . (R A A
J&(22.1%, ZIEHET]) . FEFE MR (6.2%, 728
TETE T 1) ZEAFT 1 R (2.8%, JERERET D)o
WA P A5 R, A T AR R R AR

o>
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o 08 A AR TR AP e IR E A E N, F
FERE ) Methyloversatilis 154655 37 5256 3
JEAL N 1.3%; A& FREMPEMETT. maE
1 BRBEAARTT, TE R R IR AR AR O R %
ER], FEBIEEFRFEMNEN, TUSFECH
MG B SRS A T ek, DA SR . BESR
Z IR . B KA fk Ashby 137300,
B R B ) - T B - B iR g Bk 5
R B 1 2l A s 5 BT, R ok o AR TR Y
B BA e pg e, AR AR R A K E
IR

DL EZEIREW], FEAREP RN T HEOE R
MR RN 3, 38 3 vy 3 i A 2l % R PRy 1A
AT LSS th— 8 Bt i [ &R o % T [ 280 7R [t
REETMRFFE, TR 2GR AR, A
SCRMEAT BT BE IR, H 43 2545 2 (Y P9 A= [
A CNHA AR EY PR e 3], sEPE
WAL AERE T, 75— B b AT DAUE A B T
BB A A A AR RS T REHFEH .
R AR 2B M B R E 1
EAENERE . A REE . R EE R
JE TR & (Rhizobium) I PR, $EPIX 28 A 2E I 4 [#]
U N 2R 2R 2 A KA B e e ks Y
PS8 2R 2 ST R, AT A BRC T- BLO
DA A= R RRT 1 2 5 R A A o 7R S S bt
girh, AT S T e R IR i, ki
B IR A5 2 1Y N A= T ST R 4 A ik DO 2 L Xk
W T B R HA R AN, P REix
458,
32 BUNTFEXRNEARABENZHEMRA
Wiae

FATEI T LA A ]y 2L E 17 £k
HISWae I A, LRJE N airwE, H
VOB RN R MR A R, & e i
DU Wl R 0 o e I R AR A T TR B o 2 AT 1A

JBEH S BRIRMEREAR, AR IR AR AT W e
BRI B
AIREIAR, BB AR L I R A AR LGS T
FEE A AR AR, 33 AT Bl S I A S 40 R A R s 3
DA AR TR PR P BB A s T D T 2 AT R R R R
LB AR S Ll TR O AR 22 W 1 P A T
3 BRI S A o A R Y TR B A
AARAETIRE . B, LEH R R R G A 1 4
BSLIG R, 2R AT BRI R R TR A A
BEor s a4k IR A 25 SRAE H M P A B
AYESER A AR E TIRAE, X SEE P SR
TR M R AR R I T BERE T, i HAE R
AT R E o

NI B A v 432 S 1Y) 2R FLAT s A
TP A1 VS i B BRI, B T 2R AT
PR ARG R S T 5 0.966-5.574 mg/L,
B PR B %) VA B B Rl Ry 1.928-5.843 mg/L,
A FHAAF T . Ban, MAREA o 2545 2 1Y
A ZEAUAT T I W o0 39.85 mg/LI°Y, 1 AT
R Gy B Al Ak 1 P A B R i 1k B
T 46.12 mg/L, HEM R ] GE 5 B 9 5 A
K, g TE SR ILE pH E 250 18
PRIGTEBERE S, meAh, i T BEMLH A
AR ek, W RARE P RS AT 4
PRI BERE T, BUR R A A R RE 1R
POJEIR AT BN B R s, AR S
SIS AT S HEA T BT 2 1 2RISR

FRATT R B W B ) S5 R 04 TR AR B T O TR
J& O TR B A K Rl PN A T 1 43 B s o S
Lo Py e ) 3 S I RV E K2 A LI 2 (S
Ak, JFHHEAEEEHRMEENC, XF
NAAEY R P9 A B R IE AL R 9T, B RTE
JEH > BB SR UE R AR T N A AT
DGR B AR 32905 5 5 M A1 A A A R 108
XAEAR AT LA R R ATH — 5 T .
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AT TS w8, (HAEVEBEEE ) kS
W 322 i TR R AR SR B ARG I s W KK . AN Bh
F TR B TR £ A i B PN 2B T B B R b i e
FEFH R, WA BAT IAA REST, T
HA B TR A K R 4 e i i R
T oL T SR T TR A T AR AR — 2 NS W RE ), IR
B EAL B0, ST A KA B EEE L.
DL S5 IR, ZERRYNT BB AR AR R 5B 47
1EF 5 R ST, T HAT R B E B R
ZRUER A IEWERE ST s [RIAT, W00 VA B I A I
AW A e R T Re . (B B R FeA 4k
FE R U T B P AR s ol T R B B T e e
JIIm L T AR R 5, EHEBR R IR SRS
07 2 2% R 75 A A PR 3R 5 e JHE A AR v T Y
WWERE T, B AE KA A AE KRS 18
Bt R AT R, B R nl s Y
w5 pH [HEMAMIC, X AR i ETE
AR A Z AR, ST pH
(B R R, o 3R B IX S0 i T 1 VA B AL ) PT fE 2
MRl . W ETE A KB A R a] LI A &
MR . FLER . SRR . RER . BRI . TR
AR SE A VLR, B [ SRR T i
JBCE PR e

FET nifH FE S @ E WA R, FRATE
DY T B AR FR i fi] S6 PN A B 7 LS TR TR T
NE, HZREEAE b bR, AR
HEVE LR R RS AR R . R IR
J& . Methyloversatilis Fl & FA2 B & . F& T RHAE
g FREE R, BRI T BB A A 43
alifl PN A= [ B 238 BRI AR A BB 318 7k,
Forb [ R U0 3B R S T R R . ZF AT TR
JE AR BRI P R A o VA TR R H e 2 Y 2 A
HEE, HUoepEE . MirwEsE, m
VAW RE 1 FRom Y MoK B UM IR E . 48 B R
R BRI - B AR R A -3 P A B e ] B N

Rk e SN B R S D DR R E R I
UEWI A e A= e, i L R B R v i R R —
SE VR BERE ST, R0 AT LS B W T B BE 4
HoSE N IREE, LASEIRA RIS RE . 1E4E TR R
St gE R, FATT 2R 0 1 A 11 S b R i
[l Ak, PABE— 2T N AR AR AR BIL
il HF AR
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