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Screening and identification of plant growth-promoting rhizobacteria
and its growth promoting effects in subtropical region in Guangxi

WANG Jing, LI Bo,LI Liuping, WEI Jing, JIANG Mingguo,ZHOU Yan "

(College of Marine and Biotechnology/Guangxi Key Laboratory Cultivation Base for Polysaccharide Materials
and Modification/Key Laboratory for International Cooperation in the Development and Utilization of

Marine Biological Resources, Guangxi Minzu University , Nanning 530008, China )

Abstract ; [ Objectives ] The paper was aimed to isolate a variety of plant growth-promoting rhizobacteria( PGPR) from plant rhizosphere
soil and clarify their growth-promoting characteristics and disease-resistant effects. [ Methods ] PGPR strains with characteristics of
nitrogen fixation ,ammonia production , phosphorus solubilization , potassium solubilization,indole acetic acid(TAA ) secretion, siderophore
production and protease production were screened from plant rhizosphere soil. Then the strains were identified by 16S rRNA.
In addition, antibacterial activities against Bipolaris sorokiniana, Fusartum gramiuearum, Plectosphaerella cucumerina, Colletotrichum
musae ,Alternaria alternate and Fusarium oxysporum were determined,and the growth promoting effect of strains on plants were also
tested by pot experiment. [ Results]A total of 191 strains of bacteria were isolated from plant rhizosphere soil ,including 171 strains of
nitrogen-fixing and ammonia-producing bacteria, 66 strains of organophosphorous solubilizing bacteria, 62 strains of inorganic
phosphorolytic solubilizing bacteria,28 strains of potassium solubilizing bacteria,98 strains of siderophore producing bacteria, 41 strains
of TAA producing bacteria and 45 strains of protease producing bacteria. Antimicrobial experiments showed that Bacillus velezensis C32
exhibited strong antibacterial activity against six kinds of pathogenic bacteria, and the inhibition rate was generally more than 50%.
The results of pot experiment showed that a high-yielding [AA strain, Enterobacter chuandaensis 0208 ,had the most significant growth
promotion effect on tomato and maize. Compared with the control group, plant height, stem diameter, root length, fresh weight of
overground and underground part of potted maize increased by 21.49%,19.35% ,42.98% ,19.58% and 56.67% ,and the increase of
potted tomato was 53.51%,14.90% ,12.28% ,43.12% and 48.62% , respectively. [ Conclusions ] Several strains with efficient growth

promotion and disease prevention functions were screened from the plant rhizosphere soil of subtropical region in Guangxi,which could
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provide high-quality bacteria resources for the development of microbial fertilizers.

Keywords : plant growth-promoting rhizobacteria ; growth-promoting effect;indole acetic acid(IAA) ;antagonistic bacteria

H T, A SR B st 7 AR 8 T LA R AR s it R VR A AR gl T R Bl A= S R B
RGER AL, SERARO S R G I IR PR, e R AR 2B 7= IR AL sy — O A S i,
TR I A AL | JHC ok W e 1) £ ) AR SRR A R RO A A e B 7 A A5 5[] B X8 2 114
SRR IR RS R G A TR P R R BT e A G R R AR
BNz, R, BT IAT S5 0, S BRA AAE ) R T AL 1S 7 | 2 IO MR 22 4 RN BRI ] P 2 1
A RITEY

PR PR L3 b S A R e gAY AR KR PRI, BN AR S YA RO T 3 REHRAE A [
AL AP R S 2 08 AR e o A AN [ A A FHRIL AR ol AL ) A 7 A AR S Wi 114 R o 40 T 4
R AR BRAE A= 4B ( plant growth-promoting rhizobacteria, PGPR) ") | PGPR S A AE K, SR HEHI )
R 5 2 OCE B AME ' . PGPR FlGd i ELEAEH, 40, 7 2 Vs A I 5| Wk £ 12 (TAA)
SRR AR A R R BT AT DL A R R R AN [ AR A B AR, LT R AR
it i E AL 2 B E AR B-1, 3R RAEEE A REE LI R Z P (induced system resistance,
ISR) , M i it 2 42 400 91 060 o S48 it A 0y P it A7 0 3k 8 oA 4 3 H R SR AR B A7 2 B v 2 3k
R, PGPR 1T LR IR Z & B AR5, T REAR AR 7= A i A AR T i BB s

ABIFFE LA PO LR AR AR PR SR i T e ARk 20 i 0 1 ELA T L 7 R SRR I TAA
PR AN R TR, oA AR A ERE RN R BE ), B AR L ) BAT Z R AR PERE B HIRCR AR
Jit PGPR BRIk , b Sl Wy o 751 B4 10 FH B (AL B A Hl

1 #MR57A=E

1.1 ##

111 HIERER pHlRET PRI FARIRYIX (23°37' N,108°49" E, ¥4k 546.8 m) ) S )™ P4 7.4
WAEMIRTSE B 3 ( 22°347 N,106°78" E, MK 101.9 m) R 5 FH 75 AR R 138 | 8 T R H RSt | T52
B 4 CORIEEH,

1.1.2 FBfmEEXRM FMAF R 28 FU 0 AR PR R O A BRA B 5 FOK o Rl
29 57 I HENEEFRARA .,

1.1.3 #HilREEE /J\£$E%ﬁ%(3ipolaris sorokiniana) \/J\Eﬁ@ﬁ%(]’usarium graminearum ) R
IR 5 W ( Plectosphaerella cucumerina ) . 75 £ ¢ JH 9% 18 ( Colletotrichum musae ) | 38 #% ¥ £t 7 ( Alternaria
alternate) \%@%ﬂ%( Fusarium oxysporum) EEﬁﬁ%#@%ﬂﬂ%ﬂ&ﬁiﬁi%%%&O

1.1.4 FEZEFERAF LB EHFHE(g- L) EENR 10.0 g, R 5.0 g,NaCl 10.0 g,pH7.0, NA
Rigedk (g L") AN 10 g, 4 AE 3 g,NaCl 5 g, Bi§ 15.0 g, pH7.0, & IK B §i3#3%&(g-L™") . K,HPO,
1.5 g,MnSO, 1.5 g, & 1 20.0 g, Hl 10 mL, BilE 15.0 g, pH7.2, & FRKBRIER IR (g L") K
10 g,NaCl 10 g,pH7.2, A MBI (g-L7") W% HE 10.0 g, (NH,),S0, 0.5 g, BEREZ B 0.5 ¢, NaCl
0.3 g,KC1 0.3 g,MgSO0, 0.3 g,FeS0, 0.03 g,MnSO0, 0.03 g, I#EE 0.2 g,CaCO, 1.0 g,pH7.0~7.5; TCHLIELE
FF (g L") FEIBE 10.0 g, FERHZ K 0.5 g, (NH,),S0, 0.5 g,NaCl 0.3 g, KCl 0.3g, MgSO, 0.3 g, FeSO,
0.03 g,MnSO, 0.03 g,Ca,(PO,), 5 g,pH7.0~7.5; Bl 75 Ul [ & ¥ 52 4k (- L") - HEEEE 10 ¢, KH,PO, 0.2 g,
MgSO, -7H,0 0.2 g,NaCl 0.2 g,CaSO0, 0.1 g,CaCO, 5 g,pH7.2, F7 L% Fe 5550 (g L7") . BEWE 5 g,
FeCl, 0.005 g,CaCO, 0.1 g,Na,HPO, 2 g,MgSO,-7H,0 0.5 g, (NH,),S0, 1 g, B KA¥ 1 g, A UiEilgH
H(g L) RIS WIKS 15 o, LB 1535 5E 25 o, Bl 18 g; CAS Kl 1% 95 2L (mg - L™') : CAS 60.5 mg, HDTMA
72.9 mg,FeCl,-6H,0 2.645 mg,NaH, PO, -2H,0 295.25 mg,Na,HPO,-12H,0 1 213.5 mg, (NH,) Cl 125 mg,
KH,PO, 37.5 mg,NaCl 62.5 mg,pH6.8,

1.2 BEIFERIRERESNE

1.2.1 PGPR E#kEISZ BN HEERES 10 g, A 90 mL JEE7ZK 1,200 remin™ ' $83% 3 h, B BERBEAK
107,107 107 fi5 1Y HHEEUE , /3 01 A T LB NA A4 [ B fii i 773k 1,30 CHHRE R 1~3 d JFik$
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AR A AR A T 204G T T HI AR
1.2.2 EHERM= NH, BEAME K atkaifb )5 80 T LB Wik 525,30 °C 200 r-min™' $E K E;
I 24 h BRI 5 L R T B 25 DL [ s g Bl b e R AR A B A 3 9K, 30 CEIE R % 3 d, SRR AE K
THOL, A7 RRRIE AR I T H B A B ARE T .

B R PRAUAL IS HAP T2 10 mL 8 H KA RS IR A H, 30 °C 200 r-min™ R EE SR 48 h )5
JIIA 0.5 mL Nessler 57 , A @48 A UTHE L, W B H LA 7= NH, fig fyt o
1.2.3 BEREEBEEENIE WAl )5 R RN T A DL R LA TS SR B b e 30 CAIEREFR 5 d,
v DA 7 A LA 37 T Ry A DU T G B el e g T Vs s D BBl AR (D) MR BLAR (d) , ORI
W7 WY Pl LA 55 DA % LA LU AR, 0 08 A PR A B i ) R 55

W TAMRIERN 2 LB IR SR I rh FRIRIG IR A Dy (H A 1.0, 3% 10 g+ L™ H2Fh i 73 e Fh T4 50 mL
A WL SR B TCH U RS R R 0 L Wt DA TR i A DL A S LI 35 2 R 25 TG IR 30 °C 200
remin ' FEIREEFR 7 d 5, R 4 °C (10 000 remin”' B0 10 min , RSP (L ME RV AR
Wi
1.2.4 EHREFFBENNE ol RMRIEER T L5 RIGFRH b e 30 CHEIE R 5 d, A WEH
R 25 W B 7= A4 DU o FE B i e I s B BB LA (D) RN v ELAR (d) | JF oA I B A S A
T AR O AR, 40 7 o AR e 0 B T iR 58
1.2.5 BHRFREMEBENNE b5 EREER T CAS Kl IR A b e 30 CHEIE R FR 3~5 d, &5 F
v Jo LA A B a2 BB A ORI T B P R AR R T, T 8 0 kR 2 B (D) M T B4 (d) 3T
BIHE,
1.2.6 B IMBIEZE(TAA)BEAME B 10 pL HEK (D, = 1.0) M T34 20 mL & L- G5 R
(100 mg']_fl ) LB Wk dE 73t ,30 °C .200 remin ' ¥EFHIEEFE 3 d,ERTiT%M?z 8 000 r-min "B 10 min , X
0.5 mL EIHWIAGERIR Salkowski HERIR A, 730 LA 5 g - mL™ BRfE Sl A2 85 95 5258 M0 fE
FBAPERT IR 2 RG24 30 min, WEEEEI S Ak, A W RO (8 2T 3R7R 77 2 TAA . MZE Dy, fH, AR 45
PRI 2545 TR 2 6 TAA YREED
1.2.7 BE#HFEABEENNE Faifh)/s i RIEr T4 05 R e b g 30 CEIE R 2 d, HE
3R, A TR ] LA K S B 7 A DO G R 7 T T K A R AR (D) R B
(d) I D/d HAE, FOAEBROR 3R7S 248 FE MiR
1.3 EHREE

KT 16S rRNA SE[K A58 FH5 1) 27F A1 1541R 54T PCR 973 KA B A9 54 7 0 58 th 2R T A9 TR
( B3 By A BRGNS B0 725 5 5 EzBioCloud 45 /4 ( www. ezbiocloud. net ) HP (19 E8 17 51 E 47 HE XF
G307
1.4 FEHRINEREHNE

K ARG IR ) G e Xk /N2 AR JBS I B8 ( B. sorokiniana ) /NAZ IR B (F. gramivearum) | 8 JRGUER
FCIH (P. cucumerina) FFFE IR (C. musae) SCEEMGARTRE (A. alternate) SR T T (F. oxysporum) H
BHEFEMIE R PGPR Hkk, B R E M T PDA 5 LB IR S35 72 S rb o N 75000 40 1 s 4 THE P
P E 25 mm &b, BEAMAEIRE AT 3 U, DL R MR IR IR 0 AR X R, 28 CTR KRR 5~7 d, T B2 v i
TR RIS A T A BT 0 X 2 R A 32 P i TR LA, TR TR % TR = (Ol BE L5 L TR LA -
b FRLE R I TR ELAR ) /A BRSSP A% X 100% .,
1.5 BEHRRENRATINIE

SRR 45 o B RR AT 25 50 mL LB WA FRAERY KN, 30 °C (200 r-min™ PR H5FF 24 h, 1535
R N R S /KRR 1:50 Rk, IRIEDE Y LB WRIARRE 7RI 5K AR L 1:50 R A x) IRA

ARG . Fih 5 FOKFh PRI R, S RN A TR AR 13 emx 13 em WA IEREFR ML, =i
SRAFT B THALEZE 24 h, ©ARZFMHEYIFFRARALLZ T RKEZ) 1.5 em, K 7 d 5, B FARXT
— BN A v T RS . Bl A KA 23 ) e E 50 mIL B 100 mL bR R FER BRI, %) IR ZH B A5
LB R, AL PR 3 REE A 7 d BEE 11K, 28 d JE X/ NS T KA AR BURE | I 58 FEi0 545 Ak R4
FERR AR R 2R ARG b R F | MR S AR A
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1.6 HIEAESSHT
iz F Excel 2016 F1 SPSS 21.0 #0455 K g b 47 AL FRAI PR 2 5 25040

2 HRESWH

2.1 PGPR EHR4FHETFIE
I E R R R R IR A TAA PR ISR PGPR RN, X RE AR PR A RS AT
T, ARAF B RE 191 &, b BAT 3 B DL F AR AER#PERY PGPR TRIARIL 84 & 354 H W AR Al A B e 4
F 1R,
1 EWIRREEESY

Table 1 Characteristics of plant rhizosphere growth-promoting bacteria

[ %0 7™ NH, M HLBE(D/d)  FRIEHLEE(D/d) PR D/ d) TAA & it/ fipdp PR

S[?iji Nitrogen fixation and ~ Organophosphorus  Inorganic phosphorus  Proteinase production (mg-L7") Potassium  Siderophore

NH; production solubilization( D/d)  solubilization( D/d) (Dr/d) TAA content  solubilization  production
0208 + 2.04+0.01 1.61+0.00 - 60.72+0.06 - +
0608 + 3.38+0.01 1.66+0.00 - - + +
1040 + - B 2.64£0.11 - - B
A2 + 2.62+0.09 2.38+0.02 - 16.75+0.04 - +
B6-2 + 3.39+0.01 1.43+0.02 - 20.84+0.06 - +
BD4 + 5.33+0.01 2.86+0.00 - 11.46+0.03 - +
C3 + 1.96+0.05 - - 39.02+0.04 - +
D2 + 3.82+0.04 1.63+0.01 - - - +
F6 + 5.98+0.10 3.75+0.06 1.74+0.02 0.83+0.01 - +

TR+ FORHAGRE, < -7 FoR LRk
Note: “+” means with the characteristics, “~" means without the characteristics.

2.2 EHHKRBERMERENDH
A FEBRT Z30 D1 ] 20 5 B R AR R K MR R 3 5 6 4 B B Y 191 RAE T TP e th 171 PR EA 1 0 K
FRERE AN, 0 BDA F6 Fl A2 25 (18 1),

E1 EYRREAREYEARTRENDH
Fig. 1 Nitrogen fixation and ammonia production analysis of plant rhizosphere bacteria
BD4 . WM AR ¥R Bl B Pseudomonas asiatica ; ¥6 ; i SR (B 5. B B Pseudomonas aeruginos; A2 : 5 3% 8 JF B P Jfl 5§ Pseudomonas

nitroreducens. T[] The same as follows.
2.3 BEREEBIRE N K ARSREE N AT

XFor SRR 191 BRANE PEA TR DERE 1IN E , Horh 66 AR A A HLIERE 11, 62 #Rk HA IR i JCHL i g
01, ZRGRR R N BAT A LB AN LR E ) (18] 2) o SHBBPT bU (3 S I W 35 &, VA ML 35 2 h

BD4

F6

B2 EURERAERBRE NS
Fig. 2 Phosphorus-solubilizing analysis of plant rhizosphere bacteria
A. H L Organic phosphorus; B. JGHLE Inorganic phosphorus. 0208 : JI| KIAFFEH Enterobacter chuandaensis. T [F] The same as follows.
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8.23~206.39 mg- L™, VA LB & H 2.16~19.30 mg- L', 0608
XTI 191 AR A0 TR AT fF A R I e, Horb 28 AR AT

frtRETT (1 3) .
2.4 HEBRFEREREE NS

75 CAS Rl B F5 e T ILA 98 M AH TR ™ A5 1 o (5 2
WA Pk AR BE T, LR BR Fo A L™ A A RS 3 (0
R K, AR IR RU(D/d) 29 5.58 , HAT W 8 7= Bk A

REJI (K 4) .
2.5 BERDiL IAA BEA DI 3 EYIRFRAE AL S ST
X EA AR RE I AU RR I T 20 10 TAA fE 1IN E , Horr 41 Fig. 3 Potassium-solubilizing analysis of
PREAZM U6 TAA ST, FIRR 0208 4300 TAA fiE ) 38 i T plant rhizosphere bacteria
bRk , 35 60.72 mg-L7' (& 5) . 0608 < ST A 14 Klebsiella aerogenes.

Fo 0208

B4 EMRERAETKBIEEEN DT

Fig. 4 Siderophore production analysis of plant rhizosphere bacteria

CK 5 g SR A 0208 A2 BD4

B 5 #MoEYIRERAED D IAA BN
Fig. 5 Analysis of secreting IAA by plant rhizosphere bacteria

2.6 HEHRTEBERENSH

Xt B HEERE T I R PR T 2 R RE S e, 3
A 45 PRANTE 7R A4 05 3OS 8 97 LT AR OK i Bl o
C32 A AR E(D/d) Ay 3.20 , ELAT Je I 28 11 i o
(E6).
2.7 PGPR E#EE

4l PGPR TEBRAF LG 45 R e HA 3 Fh X LA
FARARFER PGPR RIARIEATHEE . it 16S rDNA 4% 6 VUEHTERATE C32 =% GEEE I

JE ¢ BLAST LEXE, % HAT Z R0 RE4 Y 84 #& PGPR Tk Fig. 6 Proteinase production analysis by
B AT A, B 7 S5 R BN 38 MR RR R T Bacillus velezensis C32

ZEREFT TR ( Bacillus ) , 31 PR BR & T B 5 I B J& ( Pseudomonas ) , 7 Bk T % J& T 5 5 0 K &
(Klebsiella) ,3 BRERE TV F [RHE (Serratia) ,2 BRERIE T T H & ( Enterobacter) |1 R H #k @ T3 %
BB T & ( Providencia) , 1 ¥R AR & T OBUE ¥ B & ( Microvirga ) , 1 #% B R & T4 5o 28 /R 5 G I R
( Burkholderia)
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DS (OM943955)

i IAM1439 (NRO42435)

pacillus foyomens

W Bacillus ;

B Pseudomonas
B8 Klebsiella ;

5 Serratia ;
Enterobacter ;
™ providencia ;
™= Microvirga
Burkholderia

7 ET 16S rRNA EFF5IH) 84 #k PGPR Bk RE L B
Fig.7 Phylogenetic analysis of 84 PGPR strains based on 16S rRNA gene sequences
2.8 EHRMEBEHN DT
TE 84 FRANGA H , XA I FL T/ IN A ARB B /N2 Se B o o o SIS UBR T T e B R JELI T S B A
B DRI ] B AR A BRI 43590 20 12 18 .24 12 F1 31 #k, L oh DUSEIT 2R MUAT 187 ( Bacillus
velezensis ) C32 X 6 T i B8 M 5l 2Rk 58.25% ~ 87.29% , 5 pifE W&, BA T G M E is 4 (& 8 M
#£2),

N BT NS T ACHERE F T AT TSI NGURTEH
Bipolaris Fusarium Alternaria Fusarium Colletotrichum Plectosphaerella

sorokiniana pseudograminearum

alternate oxysporum musae cucumerina

CK |

8 DURHTZFRATE C32 AW RE B £ KR
Fig. 8 The inhibitory effect of B. velezensis C32 on the growth of plant pathogens

R2 EHE C32 X 6 MEMREEEKIMEIER

Table 2 The growth inhibition rate of strains C32 against 6 plant pathogens %

W5 FLE B Pathogenic fungi JE K Inhibition rate W FUE B Pathogenic fungi JE K Inhibition rate
INFZRRJE R Bipolaris sorokiniana 79.40 RIS TITE Fusarium oxysporum 57.52
INZZ TSR Fusarium pseudograminearum 65.56 FHEBIHFRH Colletotrichum musae 84.53
AHERS TR Alternaria alternate 87.29 # JNGUERTE I Plectosphaerella cucumerina 58.25
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29 BHABWER

A WKL AR AR RSS2SR 0 A D0 RAERE RO TR R EA T 2 0 -5 T R R 0, WL T R X 2 3k 1 oK i
AR RES, MK 9 Fnge 3 g Bny I . B0 TAA BRI KB E ( Enterobacter chuandaensis) 0208 fE I 1L
PER S AR, £ 0208 KBERAL RS , T 5 FEOKAEARTE bR iR 22 ARG 3 F o B b s i
FH R ERT CK,

B9 JIIKEAHE 0208 Xt &Hn 5 EREHR KRB
Fig. 9 Effects of Enterobacter chuandaensis 0208 on plant phenotypes of tomato and maize
A B. AR F A E M Tomato growth under different treatments;C.D. AEMEFE T T KA K AF I Maize growth under different treatments.

=3 JIIKFHFE 0208 M EHMREREEHR

Table 3 Growth promoting effect of E. chuandaensis 0208 on tomato and maize

£ Qb2 PR/ em ZEH/mm RE/em M e o R g
Crop Treatment Plant height Stem diameter Root length Fresh weight of overground  Fresh weight of underground
L] CK 20.52+1.04 2.55+0.20 17.1£1.22 35.30+0.40 1.09+0.04
Tomato 0208 31.50+£3.53 " 2.93+0.23 " 19.20+1.25" 50.52+0.53 ** 1.62+0.05 "
ESP N CK 32.72+3.69 8.01+0.54 37.30+2.71 136.85+0.35 5.17+0.08
Maize 0208 39.75+£2.07" 9.56+0.78 * 53.33+7.51" 163.64+0.50 "~ 8.10+0.03 "
Note: * P<0.05, ** P<0.01.
A \A
3 Wit

KB PRI Y B VAR 80 T8 A 20 TAA 254 BRINRE SR 0 A= K R B R B T E Y
PEFRUS T 9T 36 4 1200 ) (AR B a3 b 4y B9 3 77 BRARBRANTE , 23 HREA B A RE 17,20 BRI TCHLES,
4 BRPPERERAR T AR AT 300 TAA BT, A% [Coe B A IR XT-1 3L 2 A0 R PGPR ¢k XT 1 TE Ak
PR RS AR M1 6 5 R £ 5 KR LA W AR E ., AR KRR PGPR BRI RIS A 2
J Bl T A AR 25% ~43% , K FEAN AR KA 18% ~ 42% AR AR RCR B3, ok 5 #5120 WM B AR B
T3 AR 1 MR BE R S o0 TAA BRI SR Z DIRRAN I , AT R 0 E g i AR K E EAA B
EARVER . AR DA A 7 NH, AP0 S T AR Bk AR R B G 20 06 TAA X B FE AR
VERER B EEPEMRE A BE T A PFHIARE , DN 11 (4l P AR B = A & i 240 B 3] 191 RRA b, Jorf 171 #k
[ EA [ & ™ NH, BB 71,66 BREA A A VLBEEE 1,62 tR LA IR ICHLBERE 11,28 MRELA 4T RE 1,
41 BREA 406 TAA fig 7,98 MREA ksl ik

b e SRR B LUMEIR BN B SR A RE LRI R . PGPR ]l ORI
AR A RO H AR PR - S B AW, ZEBRIE SR A A A A K b R B AR A B
RS s 0 o R ) A, (LA B b € 30k 2 T 2 Y 0 e 0 P BB /N, X 5 7 /K R 4 R TE Y
PGPR TR BRI BERE (1) K /N 5 W RE ) AN 58 2 IEAHSCAHAT
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Ik 2R (TAA) & —FI I R, AR A KR T , i HAEFEY 5 08U Y BAE T k¥ 52 A
. ABFFERBEH 1 AR R TAA FRE 0208, TAA 43I i 3K 60.72 mg- L™, R EEREF TH M5 KRG &
B, ZemtpR = ZEOM ARG | b I S R R M T S £ A3 0 4R R 53.51% ., 14.90% | 12.28%  43. 12% FlI
48.62% , F KA TFEHRAT B 21.49% .19.35% 42.98% (19.58% F 56.67% , F 30 W1 B A2 A= E ]

PGPR T MRAMBEA RAR w MEY 7=, i ELG R 6 35 A 3 i B iR TE . Heo 28124 M Z4 BOAR Bt
T B 1 MR R AR T, X6 2 T ) D L T e B R A RS O VE T TR e S L A A R
BE R BRI TAA 55250 PGPR PRIR , 76 (2 3 25 iR MR AR 2 B %) (] BsF, o % 286 736 5k 0 TRIAR 2208 I Bl s
A RFEHOR, REEE LIS VN ZEMFT I SQRO R X AR T37 REAE 85 IR R A Rle 7, —
FR AW R AR A AILAE 52 R B T 305 AR A AR, X I AL G 20 2 I B IR RICR
ARIE R BR C32 X 6 FRa 4 UL s JAL 1 220 38 B 0 e G A A U sSCR, , X0 IR R A R 2 8 1 50% , B
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