5542 B 4 W) S &~ £ Eild Vol.42,No.4
2022 4F 2 H ACTA ECOLOGICA SINICA Feb.,2022

DOI: 10.5846/stxb202008112089
BRI ST A7 07 80, 3% B G5 A Y S (52 0 A T b AL AR P L S B VR S5 M RN S AR MR RRAIE . R 25247, 2022, 42(4) 1527-1537.

Chen H S, Liu S P, Yang W Q, Liang G Q.Structure and diversity of bacterial community in rhizosphere soil of four dominant species along the bank of the
lower reaches of Yarlung Zangbo River.Acta Ecologica Sinica,2022,42(4) :1527-1537.

HEBMMILI TR OFEEMEFMNMEYREE L IEARE
& S50 B AT AIE

Mg A X FRT 7, R
1 WVCRGERHE B 2B, T/ 311231

2 WA B MR RN=BF 5B I 317000

3 B MAEBE A LA 2EBE BT 318000

FEE . T A A S AT VTR ARV 2 S ) MR s - 40 R B 454 1 2 R MR X T8 /R % XA S A Ve A
SRR, SR Mumina Miseq 5 38 5 J7 HER | BFFE T e 650 VTLUT S F AR 20 A FIAE KA 3L B Artemisia argyi H. Lév. &
Vaniot A JI4E Sophora davidii (Franch) ./\'E Hylotelephium erythrostictum( Miq.) H. Ohba B H|¥ Rosa xanthina Lindl 4 Fit L 54
AR BR - A PRI S5 RN 2R DRSS AR L3835 40 & AT A OCHE A0 BT . TS UM VLY 52 4 R AR bR 1 s rh 3t
H 28 11,84 44 156 H 262 F} 599 J& 1340 , K P AR BT] AT BT ] BCZ T )R ME S A VL A AR B - S R 3 i
RE AR E BB R OO AUFTRR ] ZF T ) SR T] o TEMIZKF b 4 TR H AR B S8 200 BT 1) 1 205 4 2 13 B A )
BOMSESARRL, T\ AS SN =R A 25 B, LR OTUs (1423288070 50 Chaol ¥ L)% % g f s | JLAK 20 51l &
6695 1 8000.02, LA FAHIAE N A A , LA 4> B 4563 F1 5113.66,, ARFR - 40 BT AR P18 B L BRI Bk S , 1M LA A Sk B
i, G A VLT R AR AR bR - AN s M R AL R &, 4 B RS W AR PR - SR BRI 78 1K S R 207K S L 285 AR AL, {EL3H0 43 B A
AR 22 5 W I, A AE AR PR LA A 1 OTU HAEIR, A FE Y RFA 19 OTU L3200 DL BRI B bR 9y fie iy, IR
RCEOARPR 45 W DA\ EARPR E O RAL, 8 pH | HHE SRR | R HUTORLE U R N AR A AR B R A A
B R R, ST SR AT 75 5 S AR S R G AR e R SR AR R

SRR M A VL5 AR PR 30 s A PR 5 il i

Structure and diversity of bacterial community in rhizosphere soil of four

dominant species along the bank of the lower reaches of Yarlung Zangbo River
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Abstract; It is very important to reveal the interaction between vegetation and soil by studying the bacterial community
structure and diversity of rhizosphere soil of different vegetations along the Yarlung Zangbo River Grand Canyon. The aim of
this study was to investigate the bacteria community structure and diversity of rhizosphere soil of four dominant plant
species: Artemisia argyi, Sophora davidii, Hylotelephium erythrostictum and Rosa xanthine, growing in band slope of the

lower reaches of Yarlung Zangbo River based on Miseq2500 high throughout sequencing technique and the correlation
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analysis of bacterial community structure with chemical properties. The results showed that there were 28 phyla, 84 classes,
156 orders, 262 families, and 599 genera in the rhizosphere soil of the four plants. Proteobacteria, Acidobacteria and
Actinobacteria were found to be the dominant bacteria taxa, next to Bacteroidetes, Gemmatimonadetes and Verrucomicrobia.
The soil bacteria community structure of Sophora davidii was more similar to Artemisia argyi at phylum level, while that of
Hylotelephium erythrostictum was different from other three plants significantly. The OTU ( Operational taxonomic units )
numbers and chaol index of the rhizosphere soil bacteria of Artemisia argyi were 6695 and 8000.02, respectively, which
were the highest among the four plants, and that of Sophora davidii were the lowest with 4563 and 5113.66, respectively.
The bacterial structures in rhizosphere soil of the four plants were similar, but there was a significant difference in the
relative abundance of some bacteria at the phylum and class levels. There were lower proportion of common OTUs, while
there existed higher proportion of unique OTUs in each sample in soil bacteria of rhizosphere soil collected from the four
plants. The soil pH, soil water contents, soil organic matters and soil total nitrogen were the main influencing factors for
dominant bacteria in rhizosphere soil of the four dominant plant species growing along the bank of the lower reaches of
Yarlung Zangbo river. The study provided a theoretical basis for the vegetable restoration and sustainable development in

alpine wetland ecosystem in the Qinghai—Tibetan plateau.
Key Words: Yarlung Zangbo River; rhizosphere soil; bacterial community; high throughput sequencing
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20 g HHERATCHR R OMiE D 4eh A VK& PR PRAFAT 5080 2, 7RSI & KA i o i Ay, — 1y X
10 g BT 4°C vKFaH, HTME g BALME T 05— B 10 ¢ HTvKiEAT -70°C IRIRORAE, FH T & 38
T
1.3 FEPIARBR 43 i SO ]
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1.4 T HEZHTA R ZH DNA 425

HERAFRIL 0.1 ¢ 24F, R E.Z.N.A.Soil DNA Kit {7 £5 (D5625,0mega, Inc., USA) , $&H A A9 5 DNA
28 1% NG W BE I rl VKA I DNA $2 JUST & | [A] iR 28 40 3 D6 2 31 Nano Drop ND- 1000 ( Nano Drop,
Wilmington, DE, USA) X DNA #7EmE . AFEM I 5 0y DNA FR 5 REPLEL 3 3y 55 Ry, 4 Bk 3 4
SEATRES:, T -20°C 1R7F A5
1.5 PCR ¥4 M s sy
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341F (5'-CCTACGGGNGGCWGCAG-3") 1 805R (5'-GACTACHVGGGTATCTAATCC-3") %t 165 rDNA A fY
(V3-V4) 17 PCR §74% ., DNA 38389 [O 2604 O 35 DMIAFR (98°C,308;98°C ,10S;54°C ,308;72°C ,458) ,
72°C FEAFYHE 10 min, PCR *WI48 2% BEASHHBERS DK AIE, 784> DNA $RIBGE R, A A2 Atk
A SERE S, LAIHEBR BB PCR 45 5RAE R XS B AT REME . PCR P14 AMPure XT beads ( Beckman
Coulter Genomics , Danvers, MA , USA) 4lifk, , ¢ Qubit( Invitrogen, USA ) i, ¥ 34 FHFH T, ¥ 38+ 0%
KANFIECE 430 AE Agilent 2100 A=4153H143 ( Agilent , 3¢ [E ) A1 Tllumina ( Kapa Biosciences , Woburn , MA |, € [# )
By SO s A & L TG . 7F NovaSeq PE 250 -5 X ESATHER .
1.6 A5

£ HE M AE Hlumina NovaSeq V-6 b4 JR i it 75 i 2 BGHE AT %, 1 LC-Bio $&41, AR HEAE SRR (1 5508
fih B B et s e 871 A B 25 B i, R RS T AR barcode 15 |97 51 25 Bk . i F] FLASH 4 VU imise i, 4R
It fqtrim (v0.94) | 7ERF 2 1Y 32 U8 2% 41 5 X8 J5L 46 132 50 His A A7 ot & ok 0, LAARAS 8 BT i 1Y clean AR, (1
Vsearch FAXHR A P9 11 8 (v2.3.4) . A DADA2 SEATRH, 45 B R IE R AERIEF 51, Alpha 2R
i3 I — A B A BEBLT SR, SRJG AR SILVA (release 132) 432528, Il FI A AR AS R A X =F B X R
MEFEHATIT—1k, Alpha ZHEPEH T 20 AEA M) Fh ZREE R B 20 il it 5 D845, f24E Chaol | Observed
species ,Goods coverage . Shannon ,Simpson , 2 FEAS 1T AT X SEF8 bR 222Kk F QUIME2 15, SR Blast #4773
Foxt, BAMRRMEF S SILVA Elis PEXTRE 7 B AT TR . HE A B2 H] R 2(v3.2.5) 28,

2 HREHS

2.1 4 FYTRAEYIAR R 3T Alpha ZFEVE ST

28 Miseq W IS FE M BAE 2 TR 5, H5A5 T AR 43 287K 7 EARR A RUT 5, AS [FAE DI AR B 1 S 40 1 A
O HN B L DL BRI ECh fies , R 50224 5%, HORGE SR A 80T AIEUR: 50029 4%, L FRIAE N BeAi, HA 40031
% GBS WG, DARIMETE 97% DL BB T 510 —A> OTUs, M A5 31 25 11 0 AR b £ e
i ST OTUs MFEREEE . W3k 1 Fim, N 4 Ff 388 5 384T H 4563—6695 4~ OTUs, Hirp LIS H 1Y
OTUs % H #5151 (6695 4™ , FHUOZHRIBL (6458 4>) , AFHIAERY OTUs i H A ifif (4563 1) .

F1 4 WIEEYRRTEFEREESA DNA NFLHIER Alpha SHE

Table 1 Genomic DNA sequence data statics and alpha diversity analysis for 4 kinds of soil samples

HHIFPE CIRUNIEZEE IR OTU %% Shannon #54  HAUTF Simpson 84  Chaol 84X iR
Plant species Observed-species OTUs Shannon index Valid-tags Simpson index  Chaol index Good coverage
LK Artemisia argyi 6269 6695109 a 10.221b 50029 0.981 8000.021a 0.932
INE

. . 5473 5463+79 b 10.726a 40327 0.986 6549.093b 0.951
Hylotelephium erythrostictum
FHI4E Sophora davidii 4563 4563+92 ¢ 10.052b 40031 0.981 5113.664¢ 0.973
TN Rosa xanthina 5971 6458+115 a 10.801a 50224 0.986 7691.801a 0.946

OTU; #:4E52E 15T Operational taxonomic units

M 4 Tl PIAR R L HERE A b — SR 387 Y 13238 S OTUs 30 H , Hirb 4 Rl MR br 434 OTUs %0k
661 1~, /5 OTUs S EUH 4.99% , &l 1, WHARPR L HEAN 55 A OTUs £ 1646 4>, 15 OTUs & EX )
12.43% ; )\NFEAPr TR A OTUs Bh 1352 4>, 5 OTUs %Ki 10.21% ; ARG AR Br + 40 i e A
OTUs %k 1542 4>, i OTUs BEL 11.65% ; BRI B PR - 5840 R R OTUs 0k 1858 A4, i OTUs LK1
14.04% .,

Xof s A T 28 43 BT 1T L W i B BBORE R BB, RE A DA I 1 1 2 75 R A T A 25, ANIEL 2 T LLE L4
FhEE AR RN T 2%, SR B 5 R BT 93% , Ui B BURESLA A B, BEAR Y OTU 7 35 )% B &1t
T, A YR TR B T LA S5 I A 5 A VT i A b X YT e AR o = 9 4 B R 9 110 EL S O
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1 RRY AR AR R 320 i PR = 5 B8 Chaol #8%1) A 2 A 45 %4 ( Shannon $8%10) tH]
WRE, PURRRES T, B ARIECR\ EAR PR LR S A0 Shannon $8H050 5102 10.801 F1 10.726, & & T
FIEFIAER) 10.221 F1 10.052(P<0.05) i B\ FAR PR - E0E 5 2 8], LS SR I AEAR s 3R
a2 [ HAE 22 57 0 R 3 (P>0.05) , DURMREY) | BRI BORI S FEARBR + 38405 Chaol F8E0H 5 , HAH 551
g 7691.801 F1 8000.021 , i 3w TH B Wi (P<0.05) . T HRIFEM PR T340 TE Chaol H8%4Ak, HAl
y 5113.664, WK T HE =FHEY) (P<0.05) .

2.2 4 FRVT AP AR B - AN A 1 T 7 45 P 4 A

T 3T 45 SR R R DN 4 B AR s - A i rh AR RAY 28 1] .84 4156 H 262 F}.599 J& |
1192 Fh +3E40 7 . Z8IE B 1] ( Proteobacteria, 31.79%—49.02% ) . FRFT-#i | ] ( Acidobacteria , 16.52%—27.33% )
FORER F 11 ( Actinobacteria , 9.12%—24.96% ) 2 Ak G- A VTV 7 A P AR s 1 18 v A 0 35 TR e, AL X 2 BE B v
HR B M AAFF 1] ( Bacteroidetes , 4.53%—11.30%) . 2 HL S 1 ] ( Gemmatimonadetes , 4.61%—10.53% ) JEfK
B[ 1 ( Verrucomicrobia, 1.58%—5.35%) , TEIZIX R IA S IS AN TR 1] AARRT F R 2.27%—3.27% .,

FEIZ DX S AR s A S b ARG = BE AR A% 40 A T 14 BB T 1] ( Saccharibacteria, 0.67%—1.46% ) 5% T5 T
I"J( Chloroflexia, 0.65%—1.21%) . ¥ 2 IR & '] ( Planctornyces , 2.06%—0.87% ) . fif b #2 Ji€ 1 ] ( Nitrospira,
0.18%—0.72%) JEEER ] ( Firmicutes,0.24%—0.84% ) 25 H 1| ] ( Armatimonadetes ,0.08%—0.27%) .,

ANTR] - SR 4 DR I AR S BN (], DA 25 AR S R A A B R IR SRR S 25 5 . I ok
B, FAE AR R - R i AR T BT 1A B 0 A = B e 22 102 S0 (49.02% ), A& B (44.08% ) , AT
FEERARMIE PRI (31.79%) o FEAS A YRR L A it b 240 TR R AT T 1T AE O = B A e R /N6 (27.33%)
RSB EL (18.53% ) , XS T2 FAR A 0 HE (16.52% ) o 7E4% FE W MR R - SJERE 5 v 400 T i 4R i T T AR N
B v S A RIAE (24.96% ), Hivkd2 /N (11.70% ), AR 32 B fe R i 2 0 HE (9.12%)

Tl M 2 R AP T DL S S TR RE S (B P R O LB R 22 53 (1 4) , R 4 AT LU R T TKF B4 Rl
PRI S T v 0 AT PR 5 R A B 3 B R BORI S B AR AR, 17 /N 0 3 A = R A 25 55K

MK ERE (B 5), 78 4 PP AR Br 1 58 4F i b o228 JE T8 49 ( Alphaproteobacteria, 21. 44%—
37.77% ) ¥R HEHE b SCRAR PR T3 o o8I T A AR T2 B B i (37.77% ), HER 2 B B B 1 48
BEA, H o AT R ANARXT FBE (A 26.23% , 1 LA/ 52 R fIIAE AR IR - S8 RE S AN R o5 T TR AR AR AR X BE IR
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Fig.3 The bacterial communities at phylum level in rhizosphere soil of four plants
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Fig.4 Heat map and clustering map of bacterial community structure at phylum level in rhizosphere soil of four plants
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Fig.5 The bacterial community composition at the class level in rhizosphere soil of four plants

2.3 AR R AR B b AN R A e RO T A5 R 5 T

FE—AARES ARG, LI R I E 5 H b R R IS4 Y AH I b th e s 25 AT AR Bt
T IRE Y 2R SREE S 38 A0 A VLT LR SR A AR PR - A0 A Shannon Al 1EHEfk
PEIR AR SCHE /AT (3R 2) , RIS AR A LB 48 5 /K i 5 40T Shannon FYAF DG #4381
WFEKF-(P<0.01) . +4 pH 540 Shannon FYAH IR B K (P<0.05) o 843 X d i FhAE P A B
+HEANF Chaol A1 3EBRALMEAR 0 AH SEME AT, & B0 18 R AR A0 A LIS A - 3840 T8 Chaol [H] Y AH G
PEYIA 2K (P<0.05)

Ao X G AT VLT L R A AR AR P L A TR VR 2540 5 1 S MR AR DGR BT (3R 2) , R
A3 pH BN AL 5 o X A b A A AR s - 398 = AR S A TR 5 M AR, 4% T EERLAR PR X 45 R A
YRR R BN LS TSI TN > pH > O-M, 138t TN &5 AN ERAT T 2 mE]
PESRBA T 1A = B M 38 IEAH G (P<0.01) , 45 T HEAN TR 2R TR 11 FOUFT 7T 11 A0 ARG = B S Bk 2 B %
(P<0.01), 3% pH 5 - IEANERRAFT AT ] PCR0R T AR =5 B2 S A I 35 AR OC (P<0.01) , S 2F B B 1] 1)
AEN = B 2 i 2 A OC (P<0.01) , 528 T8 B T TR TR 1T 00 RR G =F B S A I 35 IE A G (P<0.01) . 3R L
S IR AR ] R BT AT R ] AR X T A A DG (P<0.05) |, SERAT B 1] L 28 Bt
I VRIPE R 1T B AR X 2 B JE 3 IE A O (P<0.05) , T3S /KB SR T B9 A XS R B R S IE AR OG (P<
0.05) , SHERLEE T A AH XS =F B2 A% 3 A5G (P<0.05)

3 e

3.1 HERAE VLR WP VLR AR AR B SR A TR ) 3R T
TR e R T v D e 14 i AR X, S A R A e e ) — I e AR S R G MR S BRI
JECA T AR A A A Y T DXFIABURR DX, HES A 2 VT | Y R VR VA5 B A D, B AT FE A K R
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TR K LR T SR A ST RE . IR WITE AR AR 28 R A 2 FE I AR i A VAl rh = A 2
TR, 3 A A A A X S B S e A S R GE IR S A YL A A AR B
BN PR TR A5 TR 2 REE SRR R 3 e 0 AR AR e e [ LA R L, ARG AE R AR AR TR
1] ( Proteobacteria) .FRFTF ] ( Acidobacteria) AL ZE B4 1] ( Actinobacteria ) 42 i - 8% Af V171 5 1 M 3 0 A A
PIRR PR IR ST, 3 58 75 2 A5 FE WP R AR T R LU AR B 05 i 45 2R, DA R ) 24 4 )
FEBFFE B N 08 3005 e Jir Mt DX S R RV 5 A AR I A Hh I 25 SRR — B . AR BRG] R SN
T IERRURIRE YRR AR, 2 P (AR AR s - S3 A0 BT 2E B TR (), A e A AL ) 200 T R P AL, A A
5 ERHSERET 0 Chu 55 HFST ORI, P RS 2 AN B R L BRI ] AT
BRI T RRFT BT T BRI BT ] B ER T ], Yuan 26V BRSE IR BRAT BT TR B T]  2E BB 1 102 B ol 1
o T 7 L A AR RV IO DL AR AR FE R ST AR 7 1L PR 4 b L TR el 28 R - A P R 45
S ZREERT R U] AT BT AT BT R RE T T B F M B T R X P 5B . Zhang 451
WFFEN ST BT R T T ADURT 8 T 2 7 8 e D R T e o e ) | e D T S 1 i€ 8 440 7
IR
x2 BEBMILTHIEEZHMEYRIETEMAE I KFEHELENE TEEAEREXSE

Table 2 Correlation analysis between physical-chemical properties and bacterial communities at phylum level in rhizosphere soils of constructive

plant species in low reaches of Yarlungzangbo River

AR AR AL

Total‘f‘igen/ Available Available Organic o Ni? fi
(/ke) phosphorus/ potassium/ matter/ content/%
(mg/kg) (g/kg) (g/kg)
Shannon #84X Shannon index 0.816** -0.205 0.639 ** 0.768 ** 0.63* 0.723**
Chaol #8%X Chaol index 0.823** -0.169 0.672** 0.805** 0.69" 0.751**
AFILTET] Proteobacteria -0.759 " 0.306 -0.368 -0.632" 0.683 " 0.397
FRFFE ] Acidobacteria 0.763 ** 0.262 0.322 0.507 * -0.692 ** -0.419
LT Actinobacteria -0.825** -0.116 -0.561" -0.613* 0.723** 0.628"
FUFFEE ] Bacteroidetes -0.815"* 0.203 -0.391 -0.456 " 0.552* 0.416
ZEITE ] Gemmatimonadetes 0.803 ** -0.291 0.361 0.502* -0.492" -0.313
PERLEE T Verrucomicrobia 0.861 ** 0.302 0.688 " 0.692* -0.829** -0.757**

* FORFAAIE(P<0.05) , * * KA FE MK (P<0.01)

3.2 HER UL VLT VLR A [RTAE R AR P S 0 TR R % 1) 22 AL R E

TEREG AT TLVL AR YR PR 3 b A B T e BRI A R 1128, LA o T 40 F ey, iX 7R
Z X RS AE RAR— 2 ARTE T A0 B 3R b i — RS AN R T R, HErh AR AT T T N B e
W R DL o it I S IV S 8 SR T HEA T A R ARIIE 301 L AR 9 e IR 2 A VLV 46 R A
Wy S (AR s - ST 20 TR AT TR T AR 2 By, DI 4 FhA ) iz A AR 28 20t R RS S A ML A g
Jyr i, Rt AR ) e R BORR P S A0 T AT T 1] ARG 2 5 i SRR A AE AR P - e 40 T A2 T2
PR TR ARDOE = BE BRAR

PR B8 1) 20 TR0 AP AE T 20 1 39 FE A AT AR B 138 40 T R AT T 1) = B (AR . AT R
USSR BRI/ FAR PR A AR AT B T A0 AR 2 B Ay, 1 SRR ) R AEAR P S0 T PRAT B 1T B A X
FREBRAR, X2 RO /ARl # AR AT 57 SO A R b R FORAEAR R E AR TR RE A8 A T [
SRR R 1 HARPR LA T1 . 53 5h — M RVt AR 6 R BRI 3 R 1 S A AR s - e 20 B R AT
BRI = BEAELAE P AR AN\ SEAR P - JERE i 22 18], CZR B 1T 20 B REAS 20 S D AR AR P A T HE R AL T
T3, T LIS B A1 A AR 75 2 WM A FR A B ) AR T A VL T B O B A R e -
FAFN RS T4 = AR PSS, HODOS B LA SRR Y R AEAR B SR i D de i, LA RHE )

http ; //www.ecologica.cn



4 4 WRiEr: A RGO VLT Wi 5 1 e A R AR B 1 IR B T S5 A0 AN 2 RE AR 1535

MR A IRE A F AR 1 B SR ORI\ 52 AR B SR A (AR X = B T A X s 2 ]

AHFFE I K UG RAT VLVL R 4 FRAEAR bR 3840 R A 19 OTUs £85 OTUs BN HR B 4.99%
A ALY AR PR RS A 1) OTUs £ 5. OTUs 0 LB A E] 10.21%—14.04% , 33X J2: PR ok 65 ek A 71
TR AR 3 R Z 23 R R+ i B ), o kL, 2544 R AR K PR RE F1 25, ik 6 + HE7E A
KRR Z I, 2 T8V H I, LK KR VR & AR T ) L 2, i T A T YT S A
), PN XU PR E R, s B T A AR B E AN B A 1Y OTUs HEREBAIL, M4 FEAS SRR 1)
OTUs LR INING
3.3 MEEEUMN TLVL R A AR PR b 2 SR TR TR RRAT A ) A A T R A

8 S A VTR R AR P SR AN TR 1) 2 BRI R T DA R AR, 4.61%—10.13% , Hoh W R AR PR £ 35
YT 2F R B T TR FE R IR H 10.13% , 302 PR R 27 B TR 11 5 50 B S A 200 DR b B 7 7 3 3 7K R L
AR AR K FOZ AN AR MEE R PE 3 p A A 2, 2F PR RA 1) 4 P A T Sh s R i R R
TEER o oA i 1) A 8 P A R VB AR Ly R L DXk AR B S A R T 1T A S 34 A 6 R s F
6.12% ") e = AN TARMR bR -3 P oA 2 BE B R AT 4.74%—5.67%""7) | T B 1a] = 91 IX 4% 1 + 35
R AR B R TR AN P M X 2 — A T A e R VT e SRS R R, &
g A R B T AR SR R R, R LR i T SR AR AR , R AR ST AR PR - A R B
ANBEHIT R IAE 10.13% , 3% 5 H T TR b o b X A B 7 45 SR AR — 370

FRAT B 1) AN B L & (0 i 2 2 BN 2P 21 2 S ) AT A ok AR R i B R, 7R 989
Y e 4 e S ) VR VA A M X, 244 L T 7 4 2 A e TR LA A A I BRFT T 1 40 T 4T BB N 4T 4 2 s i IR AR
Y S5 BTN BT BT T2 TR T VB FRPUE I R 7 ARBFIEIX 4 R PIAR B £ 18
TR RE T TP RAT B T T AR E B (6.529%—27.33% ) B , AR TARIE 1], 2RI ARSIk 9E R W1, 5 1
YL AP £ e s, A DL A S BARMC . R AR SO A SR PR R AT 11 1) R AR A X 3 B K
b B A LI A i T R ISR O B R L
3.4 HEE AR VLY AR AR PR - A B R S AR MR S R

HLPIAR PR HEBRAL R FAEAR KRR R - A R P 450 ) L 245500 R Tllumina 1= 38 500
5530 T SN W SRR AN (A A O VR Y S R VR 45 P SO AR RRAIE DA Sy i Bt 1 e 3 e v D - 38
2R B E B SRR MR AT A MUBR AN R, XIVREHEAE T R Mlumina #5388 5 e A9 0 325 %o i et 8
HEARTAT T YA U P RS A7 PR b AN TRV 2540 S 2 RE R E EAT TS S5 AR, B3 A A
HUF AN 58 pH IR SN R FEVE AR S BB R F 3 75 22 26 1 SR o a0 o ) o A X P R e 7 K LR
SRR MR 25 R G A0 3o A P e B b MR AR s 3 A PR IR TA 25 A AT TS, A SRR, 1 3
pH FIE 7K 2 A HEAR B - RO S AN B 0 £ R 1, RS2 R T Tlumina 15 38 8030 e 19 5 I8 5%
T AR L R RCHRAR B | = FERE DY | VR R ) R R FEVE AIX 4 o ML TR A e AR 9% )2 M%) AN R R T 2 A 22
S, pH S K G A HURR AL U 2 ) AN TR RS 25 A 0 R B T ARSI R R AR Y
Mlumina (=538 507 735500 T HES A0 V1N IEVH B A I AR B - S8 20 DA R 75 25 40 1 5 1 JE B A v ot
FIRFR, K+ pH | 3 E K | 3A HUTURLE U B 5 i A A AR AR s I Al e 1) LR &
AT 25 5 1 75 2 A5 AR Y I g 4 SR A — 3L,

4 #ig

RS RGP LU Y 2 R T YR R A S R G AR AR EAR I, AR SOR M
Mlumina {1975 2 00HE G B TLHT R 4 FERERIRE AL B - 59 40 G RY 7% 2540 Je ZAEVERERT T 0FT, 3E4R75 28
['1.84 49 156 H 262 ) 599 JEANH , KBV BT BRAT B 1] B4 B 1102 M 68 B A YV 2 A AR s 1 3
AOPLS T . FEANER T 1/KF L 4 FRE IR B - S 200 T 11 11 v 45 P 2E A BIA B B R S REAR L, T /\ 52 0
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350 3 RIAEPIARZE R AN TRIAE ) HAR P 1 M8 200 T 00 ol = 5 B2 48 BOR 2 R PR SR Bt W] AN [R] . e A T
OTUs M Chaol ¥JLASCREAR PR LSRR St o dae iy , 10 LA FERIAEAR PR SERE Bl AR 40 1 22 R FR 2L )
BORRPR A i g fi i, 100 DL SR AE AR B - A by DAy i 1 HE 5 A VT A AR P 4 HE 200 T ) o 4 i
ARSI 4 Pl L BRI RR P 1 AR A K AN K- 5 R AR B, R0 A R A 2 8 22 5 I, A% A
YIRS/ OTUs HEREAR, AP AEA 9 OTUs FEAR Mg | B e 132 DX ek - 3 R 22 J2 37 AX
AR -, B TR A A R S DX IR B AR DR R i T 2% DX S A AR B - S A
PR AT 1 1) 2 SO BRI T R PR AR R R i B G , TEERA VLV R 4 R AR b, SCREAR BR 1 e 4
R AT TR T TR S B de e, U X 4 AR ) PP im0 AR AR 0 ik R PR RS A % i S5 A B ) RE 0 de i, 8
pH b3 5 K | A WL 2 B 2 B MRSl R AR 0 AR s e S O 3 T 119 T2 IR R O O A
X PSR A B i i S A 1 A
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