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Effects of a mixed plantation of Robinia pseudoacacia and Fraxinus velutina on

soil bacterial structure and diversity in the Yellow River Delta
HUANG Yali, TIAN Qi, AN Ran,MA Fengyun” ,JING Ruyan,CHEN Bojie

Forestry College of Shandong Agricultural University ,Laboratory of Ecology and Environment ,Shandong Agricultural University, Taian 271018, China

Abstract: In order to investigate the effects of a mixed plantation of Robinia pseudoacacia and Fraxinus velutina on soil
bacterial structure and diversity in the Yellow River Delta, the soil bacterial community structure and diversity in pure and
mixed plantations of Robinia pseudoacacia and Fraxinus velutina were analyzed using high — throughput sequencing
technology. The results showed the following: there were 36 phyla of bacterial communities in pure and mixed plantations of
R. pseudoacacia and F. velutina. Acidobacteria, Proteobacteria, and Actinobacteria were the dominant bacterial taxa for the
two pure forests and the mixed forest, each with a relative abundance of more than 10% , and Nitrospirae was the dominant
bacterial taxon for R. pseudoacacia.The relative abundance of bacteria in the mixed plantation of R. pseudoacacia and F.
velutina were significantly different from those in the pure plantations. Among these three plantation types, observed species
(1934.5), Chao 1 index (2629.1), and Shannon index (9.1) were highest in the mixed forests. There was a significant
positive correlations (0.995" ) between soil water content and the quantity of Actinobacteria. Soil pH had a very significant
positive correlation (0.999°" ) with the quantity of Gemmatimonadetes, and a very significant negative correlation ( —0.
909) with the quantity of Acidobacteria. Soil bacterial diversity showed a very significant positive correlation with soil water

content, and a very significant negative correlation with soil available K. The results showed differences in structure and
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diversity of the soil bacterial community between the pure and mixed stands of R. pseudoacacia and F. velutina. Having
changed the structure of bacterial community and increased bacterial diversity, the mixed plantation of R.pseudoacacia and

F. velutina had differences in structure and diversity of the soil bacterial community from the two pure forests.

Key Words: Illumina MiSeq; Yellow River Delta; Mixed forest; soil bacterial ; community structure; bacterial diversity
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TR SR T R R TEAR SRR AURAA 1% O3 S - SV AE SR A A, B e R A Dy T
PrEE EEA G AN RS SRR S e R — TR B AR I, TERME S RS,
3 3 X 4 9 v 2 B TR A S 2 R TR ST A R TR AN = Z R R

TG BIFSE TSR T & 45 10 e Z2 REE 1 5 A R B AR EE: | Biolog BT MR i, X SEH R BRAE D IR
He SLIOAE TR G AR R SE ARG, AN BEARAT 1Y) 1 A% 4 TR VR A5 0 M 2R A B DU R
MARHT— AR FFHEAR I P AR TAL G I P R T 5, AR R OEH, =2 1A I P 3 &5 | SE
AR Ak SRR B R R AR A, S AN S T R 4 1A A SR R R A T B A A ARk Bl
SRR AT 2 SR, AT e A 4 X R B 9T HOBR A S i — 25 i L kL AT AR
TR YR T AT RE

B = A N DA S R G HMRE | T T B Y ) R T X AR SR B IE 5, T E R 20 Y A B R
JEE Rk 2 A SR R KR, O = A e ARG AR A N T AR
XN TR S 2 0 5 HAT T SR A R, G IRE ( Robinia pseudoacacia) | FANE ( Fraxinus velutina ) AGiA ( Ulmus
pumila) W (Ailanthus altissima) 55 . ITAFEAR 22 RZH XN TARBY B fig 5 AR A0 S AREOR 5 28 5 3
BEEEHEAT 7RIS, (EX AN EAR I W RF IS A TS 9 N BTSSR 550 o ASWF5E 3 42 )0 Tlimina Hiseq
e 0 P AR AR X BT = A R AR AR | 1 Al R 1 YR S AR - SR MR P A5 A S AR A T
HEATWTSE % A0 Hr AR 1 A TR S 0 N AR SR A0 T R i 52 00, LA DAy 00T = A W TP o i A 3 %
NYE RIS %

1 #MREFE

1.1 W5 X SR s A

WS A T IR A8 T 1 X (118°53/27"—118°55'41"E,37°59" 14"—37°88'23"N) . 4 At i s
Y T R TR AT VR ZE R AR AR 12.94°C , 2RI 7 AL AR 29.2°C % H 1 AL AR
4.4°C, AETCRRIMN 234 d, 7R HI010h 44 d. SFEROK AR Y ) B ZEEOK SRR KRN 69.25% , %4 L
di AR 1Y 2.46% AEIREK A 690.6 mm, A3 H BRI EI 274 2728.5 h, X B30 65%, 1A
FEF R L 2 S DL NaCl A &, H R B S Eh 0.4%—3.0% , - HE b kG 5, R IHEZ
M i 2E e, Z X FEEE AR A IR 85 A (Populs) Had &4 | [EFE (Sophora japonica)
8, BT AEHE N 10 AR ( Cynodon dactylon) . 5% ( Erigeron acer) % ( Chenopodium album ) | %% 4 ( Pharbitis
nil) 5

ASCN TR 5 3 BCE ] = A DR AR 2R | S SRR 5 AR TR S8 AR 3 A N TARAR AR b | H A
BLUWER 1,
1.2 HEacRES L
1.2.1 HUFE

RIS T 2016 4F 11 A 4051 B AR 20 mx20 m bRyfEREHLAS 3 e, HURE B 26 B3 TR 1 9 S 45 46
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Al —kEd LR TS MR A, SER I e O 1) KB AR RS S PIRR 23, — 78 e i 0.20 mm G,
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Table 1 Growth status of the trees

WFh i BRATIE Mtz e
Tree species Tree age /a Planting spacing/m DBH/cm Tree height /m
J48 Robinia pseudoacacia platation 31 3x3 12.36 £ 0.53 9.22 + 0.68
8 Fraxinus velutina platations 31 3%3 20.83 + 0.52 14.13 + 0.63
MBS |

(rtﬁkﬂ"*‘ﬁ]’l‘ﬁ Lo 31 3x3 14.98 + 0.44 11.79 = 0.59
Robinia pseudoacacia in mixed forest

TRASHR A

31 3x3 22.51 = 0.35 14.63 = 0.49

Fraxinus velutina platations in mixed forest

122 RHERALME B e

- PR A S R R A K R BRI pH SRS (K 1 1:2.5) 5 T3
SRR S92 (KR 1:5) B P (organic matter, SOM ) il 52 5 FH 5 4% R 40 LAk - A Bk ; s AU
(available nitrogen, AN ) R FHBRAARY B ; B3 (available phosphorus, AP) % Rk IR #EEHE6 P HE (2
V5 ML (available K, AK) W R H B EETE
1.2.3  TIERUEY) DNA SEHC 1Y

HHEREAEINAT DNA BT CTAB 735 1™ S AN R DNA BOAURE FIR I, BRI B
JECAGIIN DNA A it 1) 58 BV | IO i AR it T 85048 TR K (ddH, O) FiBEAE & 22 1 ng/pl; ZJ5 PCR
PHER 168 VA X514 515F- 806R ; 45 & PCR 7= W1, I 2% 114 35005 5 M L 9k A 0, ] Thermo
Scientific 2~ F] [ GeneJET Ji¢ [0 Wi 1) & 101 e =y %t a4k 7= 47 [k, {8 F New England Biolabs 23 7] [
NEB Next® Ultra™ DNA Library Prep Kit for Nlumina % R85 & 317 SO BIAS 3L, 2 )5 485 Qubit 22 5 F1SCE
Kz, A48 )5, MiSeq #E47 _EALINT
1.2.4 HRZEHAL IS b

T JeR4E Barcode J7 4 Hlumina MiSeq/HiSeq Ml 5453 (1 T HLEHE ( Raw Data) 573 R A [FJAF it B8, 76
2% Barcode JF 9T PCR & 485 9551 5 1] FLASH $5-45 70 19 K08 X 4 FE 5 1Y reads HE4T BF, 15 3 1Y PF &
JFA0 R bR Tags 03 ( Raw Tags) , 28 5 ™4 (1 JE AL B | 75 31 /5 BT 2 1) Tags ZU¥E ( Clean Tags) , Raw Tags M
SR T CGRRIA i B (R < = 3) BRAEEIOE BIBOE K CERI BEAE N 3) A SR — MR T it B AL (oL i 4T ;
Tags 285 BUBUSR 143 1) Tags A | #E—2 i P8 i 1 vy % 2 8 T i B BE /N T Tags K 75% 11 Tags; 28
i LL AL EASE Y Tags 1751 5508 % ( Gold database ) FEAT LX) AN % A& VR P51 , I Be & 2= bk Ho v g ik
HRF I A5 B R A A RN (Effective Tags) o
1.2.5 YFERS A

JH Uparse BRAFARYE 75U R T RIS BT A FF 5 9 223 Effective Tags JF AN AT RIS 1L 4E 97%1EH
AR BB P 51 SR ZE AN OTUs , #5245 43 25 1. ( operationaltaxonomic unit, OTU) . Uparse F4J#: OTUs 1%
WARERPE P21 (MR HC B IS U 97 6 1) /& OTUSs Hh b 00 80 0 s 1 12 91 ), o AR 3R 1 )7 51 46 5 JH RDP
Classifier 5 GreenGene $4 FEHEAT W) A 1 BE 43 AT, I 2565 W Fh 20 LR B 45 28, 19 30 - W A FE R i P Y
£
1.2.6 ZHAEHHE

PEARUEETE 97% 2618 T 19 OTU A= U ro s B 26, I FHARPE QIIME ( Version 1.7.0) THEAE MY £
FEVEFEFR , U FE P FIEL . Chaol F§%K , Shannon $84X , Simpson 844, N FH SPSS 22.0 Bk 4R FH B K 2 05 22430
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(ANOVA) "8 1530 4%- 4b B B K4l A DG S AN B =F B 22 53, Duncan 325K 22 5 35 | 3% 22 57K F P<0.05,
W g 28 2% K P<0.01,

2 HEREHW|
2.1 M FPEE BT

3T 2o 5 SRR | s b R R 2000 o
MK 3 ASRE B EUEG FE 1) 4% B4 B 31281, 23281 000f TR

54813, i 9 45 A% B /9 7 8 ), A RO B o il Fg 1500
30964 23146 53607, H45XLEFHITE 9T %ML RZE Sy S5 1000
TR 53200 OTU , 1 i BELAARE A9 75 125, LAl 30 500

FEAECS BT EER OTU %0 H M et f Bk 2, A
1 RIAT, OTU B B 510 9 36 i 38 %, AR R ARy 2
1] ¢ TR Ay S0 ML 11 S TR A > sl B Al b > 1 i i bR, HL 2% B R i
Sl o BB OTU BURYHER, 3 bR o 40 T T i 2 3% Fig.1 Rarefaction curve analysis of OTUs
FEA G T2 A AR B B AT, 0 B I 5 5006 2 2E cm. o 48 40 4, Robinia pseudoacacia platation; BL: [ 45 4l k.,
A T2 I R A BUBTY OTU BaikR 5/ Fraxinus velutina platations; FBC ; 5l 4 £ 85 1 58 bk , Mixed forest of
22 éﬂ%% ﬁé@ ﬁj\fﬁ Robinia and Fraxinus

SYHTER 2 A5, HA AL 0 VR A A g b 4 T
#  Chaol $5%1 Shannon F5%03 518 1934.5 2629.1 9.1, 35 5 T HBR A bk | 1 s sl bk 398 | a0 4l bk 1338 40
B ZFETEFS RO T IR SEPRIG 91.48% 96.86% .95.84% 5 11 1 4l bk 4 S3 40 11 S RE IR 8 55000 ) R IR ZE ARk A 81.
23% ,68.62% ,91.46% ; TR AT - HEA TR 45 ZAE MR 55 5 RIRR AR | 11 i SlbR a1 243k 1 2 22 K F (P>0.05)

0
0 2000 4000 6000 8000 1000012000 14000 16000
J#%1% Number of sequences

Number of operational taxonomic units

x2 BEMAFRENSEESR
Table 2 Diversity index of bacterial community for different sample plots

FFP Tree species

BH Index

CH BL FBC
YIFEL Observed species 1769.66+31.1 b 1571.38+11.5 ¢ 1934.49+14.2 a
Chaol #§% Chaol index 2546.61+36.98 b 1804.20+61.83 ¢ 2629.10+24.43 a
Shanno #§%§ Shannon index 8.75+0.14 b 8.35+0.08 ¢ 9.13+0.03 a

RRVING FREF IR AL # ] 22 57 B3 ( P<0.05)

2.3 TIEANGEREE AN R

MK B I 2 s, e AR S TR SRR S PR 2l Ak 133 P RGN 36 17140 5, e rp R RE 1 S TR 52
MR RIRR AR | 1 3 2K 1 338 53 SAS I 29 .25 .26 1, BRAT 1] ( Acidobacteria) \ZEJE# ] ( Proteobacteria ) |
T 1] ( Actinobacteria) ASLIZHE R ] ( Nitrospirae ) £ 25 1 | ] ( Chloroflexi ) | 7% %% B | ] ( Planctomycetes ) | %
B ] ( Gemmatimonadetes ) PJEREE ] ( Verrucomicrobia) 8 120 B 75 BIIAR 11 iR 3 K -5 i Fb 4l Ak + 3 Fp A
X ESRE 1%, FEA R . Horb OB Aiak R TR SRR SR B (VR B> 109% A 3
WAE) 73 AT IE ] ST JBCR T, R RR AR SO0 S B AT FR AT 18 1] BT TR ] B TE ] AR
WRHETETT 4 TTRAE . BRAT 140 TR 70 A P S VR SS AR - 338 rp AT 32 B2 Oy 28.72% , I 35 8 T IR 2l Ak g
AR 2 (EL AR T P bR S R AR R B IR TR D 40 T 7 SR 1 TR SRR - S PR SR Dy 24,
40% , .35 1 T S AbR B S bR T2 B (LI 2R T R R bR 3 v AR X SR L R T D A AR TR A bR
SRR B R TSR AR R A AR A S DL IR AN IR 11.85% , TERIRE
TR AR5 P AR L PR E B 2N 4.76% 8.68% , SRS ] P AT ] PR PGS 4
) S AR R A RS AR B P bk - S R R SR A T 1.20%—7.77% , 22 5 W3 (p>0.05) . J35h,
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R A BRSSP 3 1 TR 4R WPS-2,

B Acidobacteria B Bacteroidetes = TM7 OP3 m [Caldithrix]
O Proteobacteria | WS3 WYO Fibrobacteres = WPS-2
O Actinobacteria B Armatimonadetes m BRC1 WS2 ® Tenericutes
B Nitrospirae m Cyanobacteria = NKB19 Fusobacteria B Others
O Chloroflexi = Crenarchaeota u Elusimicrobia = OD1
| Planctomycetes O Euryarchaeota Thermi T™M6
O Gemmatimonadetes O Firmicutes ® SBR1093 = PAUC34f
B Verrucomicrobia Chlorobi m GALIS 1 NC10
100

80

60

40

A= Ji Relative abundance/%

20

CH BL FBC
A Tree species

2 [TRFLBEAER RSN
Fig.2 Soil bacterial community at the phylum levels
Acidobacteria; FRFF T[], Proteobacteria: ZZJE B[, Actinobacteria: HiLZE 7 1], Nitrospirae : fi§ {LURJHE & | T, Chloroflexi : £ 25 1 [ ], Planctomycetes ;
78], Gemmatimonadetes ; 3EEAFITE ], Verrucomicrobia : YL HUF ], Bacteroidetes ;: $ AT ], Armatimonadetes ; 2% F' 5[], Cyanobacteria ;
ZHEA 1], Crenarchaeota; SR # i [7], Euryarchaeota: (i AE 7], Firmicutes : JEBEFH [, Chlorobi : 28|, Elusimicrobia ; 2R EE B[], Fibrobacteres ;: £ 4
FFBAIT], Fusobacteria: B2 FF 1 1, Caldithrix ; # # ], Tenericutes: ZE B '], (WS3,TM7, WYO, BRC1, NKB19, Thermi, SBR1093, GAL15, OP3,
WS2,0D1,TM6,PAUC34F ,NC10, WPS-2) : & & T4, Others : HAlh

2.4 HIERAEIERR

3 R R SObR b S K B R IR AP | A AR b K ) D TR SRR LY T6.
1% 68.1% ; AL 3 A LU 1 TR SR - e f 1K, 5 B Ak | 1 8 A bk - 3985 St 3, bR - M 22 ) 22
AN RIS PIRP AR 1 pH 22 8] 0 I 25 22 S HLAS SR AR AS o ORI 1 e YR SR A R e
2.7 mg/kg, WFH T H SO H R AR T ORISR A 3 TRASAR T RN &5 0 208 mg/kg, B F I
T AR 5, SRR AR 2R N R B S R LA A R SR R AR, O 371 mg/kg, SR
FRAEAR S 2bK 92 57 35 (P<0.05) o IR 3 R SR A BILB 5 AT AR, 33.6 o/kg, FRT
PP S R AEAR | AR L A AL o B O TR AR R 1.01 A5 1.1 4%,
2.5 RS S DB TSR
2.5.1 RS S S RPA PR A S

IR 4 15, I pH E- SR R 1] AR BE R ] ok B W 1] TR R ] R M ] JERR T 6 b
TR A O R B Horh 52 B B ] A R IE ARG A R S RRAT T ) IR ] 2 M A
FREERE QA SIPEIT] IR ] ZFH RT3 b I 20 2 W B RGO G AT
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Table 3 Physical and chemical properties of the soils under different forests

o FKkE R H R B B A HHLBT
Forest Moisture Conductivity P Available P Available K Available N Organic matter
ores|
content/ % /(uS/cm) /(mg/kg) /(mg/kg) /(mg/kg) /(g/kg)
CH 7.10£0.39 b 128.7+3.0 a 8.79+0.14 a 3.46+0.03 a 227.6+20.0 b 45.1+0.46 a 34.08+0.77 b
BL 6.35+0.12 ¢ 132.3x9.9 a 8.01+0.19 a 1.37+0.02 ¢ 321.3+8.49 a 44.1£0.69 a 36.92+1.26 a
FBC 9.3320.12 a 106.1+5.0 b 8.48+0.24 a 2.68+0.05 b 208.3+11.8 b 37.1£0.92 b 33.60+0.13 ¢
x4 FTEARHESTBIEAMERBEXR(n=9)
Table 4 Correlation analysis among physico-chemistry characteristics and bacteria on phylum(n=9)
g KR CERS S H (i AR B B B
E;‘ teric Moisture Conductivity P - ) AP/ AK/ AN/ Organic matter/
actena content/ % (pS/cm) P (mg/kg) (mg/kg) (mg/kg) (g/kg)
FRFFHI ] Acidobacteria -0.590 0.524 -0.909 -0.987* 0.955* 0.268 0.963
AL T] Proteobacteria 0.373 -0.299 0.983 " 0.996 * -0.854 -0.023 -0.868
R TET] Actinobacteria 0.995 * -0.999 ** 0.096 0.360 -0.736 -0.968 * -0.716
TS ALIRERA ] Nitrospirae 0.302 -0.225 0.994 * 0.986* -0.811 0.053 -0.828
LS TE] Chloroflexi -0.077 -0.002 -0.992* -0.923 0.658 -0.278 0.679
IF 8 /] Planctomycetes -0.372 0.297 -0.984 " -0.996 " 0.853 0.022 0.867
PPE@H@@I? 0.201 -0.123 0.999 ** 0.964 " -0.747 0.156 -0.765
Gemmatimonadetes
PERLEE T Verrucomicrobia -0.057 -0.022 -0.990* -0.915 0.645 -0.297 0.664

* 5w JPRIFRIRIKF] 5% 19% 1) 2 KT

252 4w Z MRS SR IETE B e

TR AL BV B SR T T LU (R 5) , 25 AP AR 505 &K & pH (H A 30 &2
TEARSE, 55 5 O Bt SR LB 22 G G  FL AP, Shannon $8 805 3 /K i B B 28 IEAH G
SRR HECN 0.957; Chaol 1585 BUKET A HLT S i 52 B & ORI SCSC & MR R B 31l 2 - 0.997 -
0.999,

x5 HEZHUESIEBLERBEXIESF(n=9)

Table 5 Correlation analysis among physical-chemistry characteristics and bacteria diversity (n=9)

sk TR LR H EEp G TR fire 2R AL
IEI i Moisture Conductivity P 0 AP AK AN Organic matter
neex content/ % /(S/cm) P /(mg/kg) /(mg/kg) /(mg/kg) /(g/kg)
e . 0.945 -0.917 0.508 0.721 -0.953 -0.770 -0.944
Observed species
Chao #§%% Chaol index 0.747 -0.703 0.791 0.926 -0.997* -0.479 -0.999 *
She g7
hannon $54L 0.957* -0.930 0.477 0.696 ~0.942 -0.792 -0.931
Shannon’s index
* FernikF 5% wFKTF
3 itig

3.1 PRRRASN L AR AR B R R
AR 22 SEB A TE AR R BN TE S A SR LR ) 2R AU M0 A 2 D RE S5 5 ThT R SR LR A AR
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KIS, T LL B ar N TGRS B B G IR AR, IR AR NS o, AT bkt TREgEE A, A&
WL 4 SR RE R i - 1 TP AN B VR A5 A0 S 2R AR ARy 5—200m )2 - HEAN BRTAG I fik /R ] =
FOUN R TR S AR - AR S DA R 5 SR B A AE 25 5 TR DA 1D RO VAT R T 11 400 P AH X = 3 i
10% , J2& 3 FpbRor 2 O S RE , S AL SR R BRI 1 AR AR 3 R . D9 A0 TR AR 338 P 45171 41 B A
FRE SRR AR A B 225 ARFT O SRR A TS R AT PR B YR SR SRR (BRI A A
FRiEA —E 225, T B S Mo R WUR RN TR b M a2 A W X, X S ARHr g o & 31
AN )RS o e 25 70 (TR AC AR bR ] ) X+ S 20 TR 25 A0 A b 5 i A 25 2R — 3, 1 ROR AR 5 bk 1 e 4 T
T 8 R AN ) 4 i DR T B TR S PR Al b fm) A ol AT B 2R TR) , 5 R AR P R 0 A 4 o e e e - 3 il
KRR, [ AR 2 A 5 08 V% 4 43 it 52 i = HE AN B A 250, I 38 pHL K SR A R
SR+ AL RO ], SR S 0 4 TR BT AL B PR B8 SR B 8 S 0 AR ), 398 b B AR K B A TR R T
WFEAF, 558, Emile Benizri % 5@ B 55 KB A Y0 e 2 REVE 550K 9 90 R 22 BE PR A7 0 0 35 AR DG %
F, HAEY RV GE O AR RS R T ke A REREEM  REPHRSRZTEET
- HEANBE RS, v RE S HAR T 5 AR A SR AN (R A 4 ST R B, DR, SRR 1 TR SRS e
G N7 e N a1 A o N [ W w2 7 N [ R 6 s N U L AT - € &SI DS N iR
IO 1 2 E T RS R, X T BB R TR SRR 2l MR A B R 2 —

AHIFFE EBLPE K T R TR AR B IR AN 1 0 AR 5—20 om VRZ RIEAN R REE R, X — 2R+
AN REIE A UZ BNZZ AR R B FE M, 132 B TE B/ NIRRT FEARE 1 S R 95 0 R S i) 2
MRATEEA IR RE M (AR , A0V AT V) B 30 B TR 2 R TR S PRAR 22 06T - 9 4 B PR 5 114 S ), B2 4 T 2 L TR 28
PROGT - S4B IE (1) 2], T T B — A R AR ST IR S MR 28 20 A 1N [R) J2 0O - S 440 B 7 1 52
3.2 AHpEREE S LI A

- A A X - IR A AR A U B, AR AN R A R A EE N R A 0 i 4 B IR T L AN R
0 Horp - HERR AR X - AN B R VR RS A o T RS R AR R E R SR A
KRR, Wfeti &8 S0 = VT R - e 40 s A 52 b ( L35 pH R 5.4—5.8, SRR e ) 2 50 5 TR X 32 B /N
T 1%, ZR21 R SSRGS BT IT T (L pH g 4.4—5.1, S ERYE ) RAGIN Y ZE BT, B
O SRR AL B A BRI SE e I 2 BA R ] - pH TR R G A T T A O T B A ER B
PE A R T2 B B ARG B0, AR X b Ak BT = A YNV v R B, ARy -3 pH {H 4 8.01—8.79, &t
BRPE ., e 3 b S M T T T A R AR BRI 2.5%—7.8% , R E B R, 5 PR IR - AR L 2 00 M T 4
PR 2 A R, TN IZ R 0 DR 1) PR A R 08 R 24 P 1 200 AT 198 A R T ol AR ) = R
KR EZLERE,

WA IR BRAT T T 1R PE RN 1 , AR VE 3 A Ry, BT = AN 3 RS P R AT 1A
A (B 25.1%—49.2% ) BAT R UL S B, FHG = B e 16 A 39 5 P 1) ) L LRk - 7 (R AT BT
FHE 53.3%—67.8% ) M =T J5 A58 (FRFT BT T2 53%) o 3% v BB o T2 X A ik 24045 188 il 3
OYPRFT BT TANGE (0 A K TRIAS | Bl SRt R340 ME M 4 T 1940 2 KK, B - 398 vp 20 78 =22 1) ) 5 40 0, R AT T
120 P DA PRI B R P k2L | PR R R AT TR T TR X S BRI
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