5538 B 6 W] S &~ £ Eild Vol.38,No.6
2018 4F 3 A ACTA ECOLOGICA SINICA Mar.,2018

DOI: 10.5846/stxb201703180458
W15 RS BT ORI, s , K57 e S0y e DA A (R R M B 0] 1 B3R 03 i RN W) 2 PR S R A1 252441, 2018, 38 (6)

Hu F, Du H, Zeng F P, Song T Q, Peng W X, Zhang F.Dynamics of soil nutrient content and microbial diversity following vegetation restoration in a

typical karst peak-cluster depression landscape.Acta Ecologica Sinica,2018,38(6) :

HAEAFIENEMARERREN LEFSIEM
iz EZ R ubA

#] %1,2,3 ’7& }}%1,2 , %5%3%1,2 ’ 71'/{5] ‘;%1,2, * ’ % H)%,'%:M , 3 %1,2,3
1 o B} B A AR A AR5 T A ol A A5 R 900 38 KYP 410125

2 P ERHEBEI IR TR A S R G B FEES , FAYL 547100

3 hEBREBER Y, LA 100049

FEE ; DU TG b SR SRR A DA A B S ot AR b B DA N WA R R AR AR 4 A FEAEVR S B B R IS 42 3 5 S A
FEARER SAEARPR 09 L5 pH F7 50 i XA 2 HE0E SRR RIS By BOAR B 3857 43 00 5 SR R000 S 3 A o 2 ek Y
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JEFEHR(S) 5 Pielou #2512 (EH) #Bm TARMR PR L35 5 (3) 4 MR Bir Be L5 TN 735145 pH SOC AN 24 B 1EH K (P<0.01) ,
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Dynamics of soil nutrient content and microbial diversity following vegetation
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Abstract: Understanding the dynamics of soil nutrients and microbial diversity following vegetation restoration is
fundamentally important for promoting the recovery of soil ecological function and revegetation in degraded karst ecosystems
of Southwest China. Here, the study selected four vegetation types which represent four stages of vegetation restoration in a
typical karst peak-cluster depression in Mulun natural reservein northwest Guangxi, i.e., grassland, shrubland, secondary
forest and primary forest, and investigated soil pH, nutrient content, and the diversity of microorganisms in non-rhizosphere
and rhizosphere soil around the dominant species. Significant differences in soil nutrients were observed between rhizosphere

and non-rhizosphere at the four vegetation restoration stages. Soil available nutrients respond more sensitively to subtle
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changes in the rhizosphere than total nutrients. There was an enrichment effect for most soil nutrients. In addition, a
dramatically higher accumulation rate was observed for available phosphorous ( AP) and available potassium ( AK) at
primary forest, as compared to other three stages. Both the Shannon-Wiener index (H) and the richness index (S) for
bacteria were higher than those for fungi, and the Shannon-Wiener index (H), the richness index (S), and the Pielou
evenness index (EH) of bacteria and fungi in the rhizosphere were also higher than those in the non-rhizosphere. Soil total
nitrogen (TN) was strongly correlated with pH value, soil organic carbon (SOC), and available nitrogen ( AN) (P<

0.01) , and phosphorous and potassium correlated positively with the diversity of soil microorganisms.

Key Words: soil nutrients; microbial diversity; rhizoshpere; vegetation restoration; karst peak-cluster depression

LB 1 (Rhizosphere Soil) 2 F8 R 5 JH [l | 52 AR F AR K S0 T LB MBIOR 85 rh Wb R 55 4 11 R 4K
IR AR AR ) - A A AR G PP O B AL G, R P SO TR AR - = Z I AR A
B TR BRI FLE AR VS 7 AR BR L3R A AR CRE S AR BRI ST AT A RO T AR A B
AL I Z B 2w B, B NXIRPRABESEIT R T 20 T2 80 4RAAHT , R BRBRiE 5T £ 247
A TR AR, EIA MARDFFHGE T, © A S # H X T RO B X Z208 X i = £
YA b DX ORI T L S SR R MR DG , A AR B TR S R M R, ok T
SR 0A e M i DXAS [ AR A9 Xt 8 b 3R 00 R R B i BAT B

I e DA Mt DX R B 1 | R AN S TR | - pH (E R AR S RGNS AR
R DA R IR RS A VB T A AR SBUE S REMRE ML TR 2 AR
S SRENI N T K L R AN B S B AL ™ T AR B SR A A TR AN A S T A G IR
AR R A AR A E S ORI B B AR R XS 1M B W 2 R SR AT
LA B PR 3R A DR R AR AR ) DG BE , HeVF 222 B T R W A MBS TR] 2% R 1 1 3 U 2
FEREDS1 | LU REAS AR08 W ST i DX A AL IR GR , ELR S T 74 AR B 3R 43 UE I 2 REEL
L A SEARBR-AE Y = F AN EAE AR WLARTE AR50 307 R e DA e M 3t DX AN [R) K 5 B R AR P 15 A AR B 1 4
IR o3RRS G W) 2R PERRAE X T f s AN RIS B B (e 2 800 1 357 00 B AR AR ) ) 52 W il HC AT 2
AL BAT BB S, ARESE LA S Rp i AT E AR 5 S i B R Y 4 IR B B (R DA (TEE DN (IRZERR D
AR TR R, BRI I B BOR PR -5 AR AR Br L SR - RR AR Y ML RN 22 5 TR ) 2 REPERRAIE, LA
HMZH XA A TR B A KR R B R B 2R il

1 #MREFE

1.1 AFFEIXHENL

ARG XN AR REE K AR X, L T VE IR VLB R % H 36 B P ra R ( 107°54'01—108°05' 51K,
25°07'01—25°12"22N) , Jbi% SN % 25 B R AR S IX, B HE AT 1 LL v i bl IXC, 2R I oty Vol L0t D i
FIHAT . A E R BRI DO b g e DX a3 e T R K R A e e 0 D A M S i () W TR R, £
M 5258 94.8% , Ja T WA (g T Re RO AR A A8 R 4, LR S SR T ol e A b, BRI M A AR K
HFAPEAC T AR RS, AR IX st b b BT e AU, & b I 4G 2 KU X, AR X R T AR 89.69km” A 1 H AR
1451.1h,7 Ay A ¥ H BBEZ 204 190.7h,2 H 35/, 29 61.5h, AR 19.3°C, fe il 36°C, e/l
-5.0C, =0°CAEIE SR 6260°C , TLFE M 310d, AFEHJFE/K i 1529.2mm,4—8 A F N Z, F 2 4FERKET
73.7%,9 H B3 AR,

5T X N 5 R T FHGA 80%—90% LA I, -4 JREFE — A 10—50em , H 2 B 345 T8 A 4 B[], 33 1l
S M AR R TR 15% , AR 20—160em , ARIX e 2 Bk A7 K+ Fn /i i ik o+ AR oy
e
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1.2 M E SRR

2014 48 A& 10 H ilad SEth g, 76 PO VLB m R A A 5 g T RRmge A B DA JE A R A AR D
AR 4 DRI B B e 5 3 MRRMERER A . LN . 1 3P (Imperata cylindrica) JEHE (Arthraxon hispidus) 15
BBk ( Cyclosorus acuminatus) ;HEM . B ( Vitex negundo) FKJF2WK ( Ehmeria nivea) B ; IR TT R0t
F H ( Bauhinia brachycarpa ) MEAR ( Loropetalum chinensis ) WAN:ERL (Alangium chinense) ; ey S AE XS
( Platycarya longipes) /NS JEFEKE ( Cryptocarya austrokweichouensis) . 7 18 ( Pteroceltis tatarinowii ) , 75 3% [a] | 3%
JE AR AF AR R SR 3 R LA ST 3 BT 20 mx20 m BIRE T (FETE 36 BT ) #E T AE
A

FEFA Y745 F RIS ol JF SR AR FRdie ST RUBRZR Ve $ 5 MRAGH) , TERE F N2 UL A eI A 1 +
TR (EBRNIAR R AR G B E ) |, e BHE RPN SRR 0 1, 2 ARSI RS, N SRR B +
HE(S) s AR5 T AR R TR 1) - 8 4Bl T ok RS PR L3 (R) o bl 33X 12 B ) A AR B
SAEMRPR 13, & AR 1 IR G R U IR oy R B AN 3 R, A AR L A B
B3, — a3 ]S e s KT B A A 0 o DU L SRR bR 5 D5 — 43 Bl S0 = BT 4°C H R VKA DU
IR AN A
1.3 HEERIE

FRAE( IR A2 3E) 17 39 pH SR AR AL A ML (SOC) R FH B A% R A1 A Tk — oMk
2 RE(TN) R I REE— sh T G5 | 2% (TP) 2k 1] NaOH & fil—4H 86 1 1. (—52 9101
JEIEE: A (TK) R NaOH J Bill— It 5 M Bt 20 (AN SR B —3 #i0s (s RLmE (AP ) SR 0.5mol/
L NaHCO, 2 Ht—FHER BT Wl 5 — 285N O BEVE | HUSUER (AK) SR NH, Ac =48 — 51 I,
1.4 HIERUEDIE
1.4.1 158 DNA B9$2HK

R RN 2 DNA HLig 3 BCE FHIR ) 2 ( FastDNA® SPIN Kit for Soil,MP) , #2HUAY DNA 28 1935015
W FL AR |, 5 00 2 EC A R vk B i 0 6 25 . DA B9k B8 % & B FH 48 A 0 6 6 BE 11 I A2 ( Nanodrop,
Peqlab, Germany)
1.4.2 451 R A e R N

DA 1L Fi B 10 455 19 398 DNA B4R (29 20ng/L) R AT PCR BEAT H B9 7 BEY 3 . B 514 vh e
FEIL (1) A A AR B, AR 16S vDNA 514 F341(5'-CCTACGGGAGGCAGCAG-3") Fll R517
(5" ATTACCGCGGCTGCTGG- 3') £ F341-GC ', 5 ¥ GC & J¥ % A (5'-CGCCCGCCGCGCGCGGC
GGGCGGGGCGGGGGCACGGGGGG-3") . K MM 1pL, 51 ¥ 4% 1uL, Tag 2 * SupperMix 12.5pL, ddH20
8.5uL, RIMIARZIL25pL, KW FER :95°C S 1 3min, 94°C 30s,56°C 30s,72°C 1min,25 MEH , )5 72°C 4
1 Tmin ACIEETCTF . § W 3L T 1% 0 BRSHREERE b | 1 BE I % 2 G G iy
1.4.3 PCR Wi 78 PA% BEBE I Fi. Uk ( DGGE)

DGGE 7E Bio-Rad i JH 2725 K6 2 G5 b 47, %5 35uL 405 PCR F=4 & & Loading buffer 1R &5 A
8% 5 VRS BE 40%—60% ( 109%—40% ) 5 PN s Tk i 5 A L HP (1009 1Y 22 PRI AH S T 7TM IR R Fil 40% (v/
V) EETHEIRESY) . 1E IXTAE H1,60°C .80V Hijk 16h J& , BUH &4k Z4E (EB) Y4 15min, 7E 5L
LHN A shf% 24 4R (SYNGENE Inc.,USA)
1.5 ik

WRInE£R E( Enrichment ratio) SR FE AT B & SRR | E A A /N S i A S IR AR A A 0 AR B ) SR
JE, )BT AR AR PR Ak A5k 55 , A A R

E =[ (REr&E-AERPR & &)/ JEARPR & 8 ] x100%

F & ERECR=S;
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Shannon-Wiener 54 H' =— z P, x1nP,,P, =N/N ;

Pielou ¥J5)E484k J=H'/InS;
Kb, S MYIFEH , PO R — S S A T S S E A ke

K H] Excel #EATEHE R FLAIRI A0 BE | ] SPSS 21.00 #AF#E1 75811 50#T, Origin 8.0 #1743 8] ; 2 5 R
FH Duncan 32 ; B 2 7 246 00 W g P22 5 BT Bd0ioh 3 Wk E B 3508, AR PR 5 AEAR BR 38 A9 357 7RI R
FHBCXTREAS K30 AT 25 S 2B o AH OG04 >R FH Pearson AHOCKR SR

2 HR55%H

2.1 WEIHTRRIE AR AR BR A AR R - 5657 0 B ARk
AP 1 H AT 4 AR B Bt AR PR SOC 3753 & R s THEARBR, HE N SOC BYAR B 52 B 2 35 5
£ (P<0.01) , HEWE W BARBR SAER PR S B A 2R E 25, 4 MRE W B gl - AR R TN 525
B TAEARER, A TN AL PR 22 B 23 5 4R (P<0.01) , FEAA UCAEAR TN MR PR 52 3018 2 5 46 (P<
0.05) , JFAAMK TN RPRE A B2,
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Fig.1 SOC and TN in rhizosphere and non-rhizosphere soil under different stage of succession

PR AEMRPR Z AR F/NE FRR R 25 83 (n=9,P<0.05)

W TR AR M 4 MR B BUR PR SOC B 8RR KR/INR BN  HEAA S FE S UAE MRS AR bR, 3 TN B4R
RRNRIN TS AR TE S AR, 3 TP B AR NR I « B ASTE NS YA MRS I AR, 3
TK & HEFRR/NRI Ny A REAS FEA MRS TEIN £ AN B 5 FR/ DRI - 50N> A RS A AR > 7
Mo LI AP TR R/ NRIUA  JFAE MRS A MRS TE NS FEA H PR AR AP 1 B HE 4605 126.95% , 5 H:
EUBOHZER R, 1 AK EAERIUNRIN AR MRS FEAS A RS TE PN AP JRUE ARV AK A 5 4R 3R 3k
82.56% , G H B BoAH2EH K, 4 MR B BOAR bR X pH 09 & SR BA & 4R 5 By 22 51, H2 ¥R
B,

M4 AR By BO R AR B AR PR 2350 BEA T BN 3805 28 73 A R LU O - (1) WRBs .4 MR B B
R R PREY SOC S B SR A28 57 TN 5 A AR 2 5 TR IR S B B TP 5 B DA 5 6 (3%
Fe T RN TK 358 RN TN B 10 35 TR A AR AR AR AN 5 B SRR AR 35 v T LB IR A2 B B AP 5 i
IR B BEBAT 5 W25 5 AK B U E AR5 TN AR (2) ARARBR 4 AN B B AR AR B i)
SOC 5 5 S A MR 25 i T REN EAA TN &5 B s AR AR I 0 28 o T EA B B B TP 5 R E N 5 i R 3%
TR TR 5 RN A B 38 o T UCAR AR A bR AN 5 i U A b 5 o TR [ B AP i
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TN FEN DB T IRAMG AK S8 RAEME SR T HERE N B, WK FORE 7€ TN TP [ TK AN F%4)
T, 4 K E By BA B AR PR S AR PR AR (#3522 SRR AR R) 78 AP J5 1, E B2 RN AR MR AP &
R B S ERPR SAEMRER AP & 5A 25, 06 AK J7 1, F B2 H#EMARFRAY AK 5425 B ki S
HHPR5IEMRER AK SRAZER.

x1 TREEMBRRRSERRLEFRILR

Table 1 The soil nutrition of rhizosphere and non-rhizosphere soil under different stage of succession

WE B TiH ALk 2R e i AR A g
Stages Items . SOC(g/kg) TN(g/ks) TP(g/kg) TK(g/kg) ~ AN(mg/kg)  AP(mg/kg)  AK(mg/'kg)
HA FR(R)  6.53:036b  54.47+18.11a  5.16£2.40b  3.16£0.78b  9.55x4.49a  172.99x64.01b 23.51:19.63a  86.43+75.20ab
Primary forest ~ JERRBR(S)  6.47£0.93B 45419788 3.58+1.80B  2.82+0.38B  8.13:4.21A  141.9265.88B 30.98+22.31A  93.22+58.92A
BHER/% 093 19.98 44.13 12.06 17.47 21.89 -24.11 -7.28
AN HFR(R) 7.0840.64a  56.54x14.52a  4.99+1.79h 4.1120.71a 9.33£3.20a  147.67+45.11b  31.92+7.71a  54.15+£53.07b
Shrublands JEMBR(S)  7.05:0.59AB 45.94x11.94B  4.01x1.33B  3.9120.431A 10.47+3.57A  170.49:46.04B 34.48+16.53A  99.04x68.04A
WER/% 043 23.07 24.44 5.12 -10.89 -13.39 -7.43 -45.33
WA FR(R)  6.81:0.73ab  59.05£6.76a  5.65+2.44h  3.42x0.83ab  4.73:0.79b  174.76£51.79h 20.76+15.07a 135.09£48.71a
Secondary forest  JEHRBR(S)  6.94+0.46AB 55.84+9.85AB  4.90+1.96B  3.61+0.91AB  3.89+2.10B  175.89+32.48B 19.74%14.64AB 147.59+59.38A
R/ -1.87 5.75 15.31 -5.26 21.59 -0.64 5.17 -8.47
JE A WBR(R)  7.33#0.17a  63.58+14.26a 10.35¢4.51a  3.33£0.99ab  4.3422.61b  282.19+59.35a 30.2319.16a  39.56+24.72b
Primary forest ~ JERRBR(S)  7.32#0.37A  63.72£6.53A  8.28+4.18A  3.61x1.14AB  3.89+1.16B  259.24+112.99A 13.32+7.03B  21.67+6.22B
BEE/% 014 -0.22 25 -7.76 11.57 8.85 126.95 82.56

RIS /NG kB R AR TR A FE AN IR B2 W B2 37 3 (P<0.05) | R FIUR I R 5 71 R n JE MR B 3R A0 FE AR TRl K A2 B Bt 3 25 5% (P<0.05) ; R AR
b, Rhizosphere ;S ERPR, Non-rhizosphere

2.2 WRHTRRIGE A SRR M AR R A

H1 8 2 W] R W SR I DA Ml M DX [R] PR B2 B BEAR s - 2 18] shannon-Wiener $8% (H) UCAE AR B 3%
= THE B A UCEMR B BEAYAR PR L SRAN R 5 BEAR A (S) 38 iR TR A\ SR AR BE, BN (R AEBREY
Beit AR P - HEAN B 4% 21 BE (EH) 238 5 THEMN JSUAEARB B, FENBY BEAYAR P £8P shannon-Wiener , 42 &
JEHRR(H) LRI (BEH) B8 @ THER B

®2 AREREM KRR T EMEY SRS

Table 2 The comparison of soil bacteria diversity in rhizosphere soilunder different stage of succession

M T# Bacteria HE Fungi

WRAZ B Bt Shannon-Wiener 1840 F£ & JE8%L WEEFES  Shannon-Wiener 1880 FE EIBE Y5 B
Stages Shannon-Wiener Richness Pielou evenness Shannon-Wiener Richness Pielou evenness

index( H) index (S) index (EH) index( H) index (S) index (EH)
B\ Grasslands 3.23+0.10b 25.50+2.38b 0.998+0.00a 2.62+0.19¢ 16.92+4.03b 0.984+0.00ab
H#E M\ Shrublands 3.30+0.05ab 29.67+2.16a 0.986+0.00b 3.23+0.09a 25.08+1.71a 0.994+0.00a
WA MK Secondary forest 3.39:£0.04a 29.50+1.04a 0.997+0.00a 2.80+0.02bc 17.08+3.08b 0.973+0.01b
JFUAE AR Primary forest 3.19+0.12b 26.08+2.81b 0.979+0.01b 2.83+0.12b 19.67+3.88b 0.981=0.01b

P2 3 AT, s B0 e AR b b XA [R) 0K 42 I BE AR AR Bk 3 41 18 shannon-Wiener $8 %% ( H) YR A4 MR B HH
B T IEAE AR B, HEON UCAE AR B AR AR PR 3820 T 5 AR (S) W = TR S AR AR B, BN
A ORI B AR AR PR - B4 T8 24 5] B (EH) 3% = T AR AR Be . HE A B Be AR AR B - 8 ELTE shannon-
Wiener 540 (H) 5 5 T RO B, HEARY Be AR MR PR - 388 B TR 2 5 BEARE(S) W& T H BB B, HE B Bt
AR PR - B AN R 250 B (EH) B3 TR A AR R A ARBY B

CEGAR 2 3% 3 AT AR AR S R VK B BE AN e R R s T EE R IR E S B
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P& shannon-Wiener 840 ( H) 5 BEFE AL (S) HY2) AR = TAEM bR 135

£3 TRBEMRIFRERLEREN SRS

Table 3 The comparison of soil bacteria diversity in non-rhizosphere soilunder different stage of succession

2l Bacteria LB Fungi

2 B B Shannon-Wiener #6880 £ & B8 %K YISJEEFR%L Shannon-Wiener #6588  F5 BEHE4L YIS EERR AR
Stages Shannon-Wiener Richness Pielou evenness Shannon-Wiener Richness Pielou evenness

index(H) index (S) index (EH) index(H) index (8S) index (EH)
M Grasslands 3.18+0.12bc 23.50+1.04b 0.998+0.00a 2.87+0.19h 16.67+4.24h 0.990+0.01a
H#EM\ Shrublands 3.23+0.07ab 27.84+1.29a 0.991+0.01a 3.21+£0.09a 24.75+1.50a 0.993+0.00a
WA Secondary forest 3.33+0.04a 28.17+0.88a 0.997+0.00a 2.56+0.17¢ 15.75+0.32b 0.978+0.01b
JEAM Primary forest 3.10+0.06¢ 23.83+0.80b 0.981+0.01b 2.42+0.24¢ 15.75+1.57b 0.988+0.01a

2.3 WEHTRRGE AEE b - AV AR 5 - SR W 22 R AR SR A B

FH% 4 AT, B3ERRPR TN 5 pH  SOC 24K 1 % IEAH X (P<0.01) , AN 5 SOC | TN 2% & 3 IF A & (P<
0.01) ,AP 5S4 F 5 2 W& A (P<0.01) ,pH 5 SOC £ B E 1IEAHE(P<0.01) , TP 5 AP &2 2 1EAH
X (P<0.05) ,AP 5 E. B Shannon(H) F & (S) & WAL,

H& 5 AL, 3R BR pH 5 SOC TN | TP 24k i 3 IEAHC (P<0.01) ,PH 5 AP 24 3 FAHC (P<
0.01) ,PH 5 AN 55 B EFEM(P<0.05) ,80C 5 TN AN 24 5 Z IFAH5E (P<0.01) ,S0C 5 AP & W FIF
X (P<0.05) , TN 5 TP AN E4% i 3 1FAH 56 (P<0.01) , TP 5 AN 24k B E MG (P<0.01) ,AK 5 HF Y
AJFE(EH) 20 E AR, TP SHEFE E(S) 2R E A, TK 5 AP 2 1 3 IFAHXE (P<0.05) , TK 541
& Shannon ( H) &% & 25 fAAH G

3 e

W S0 DA Mt DCAR P 1 3500 | IR E W 2 R B R N R AR, AT R BB A
BRI ARPR A RO B AR BE R T At IR 00 (3R 1), R o SRS R A0, X b P - A K
IR A ISP WA BRETE VRS 1078 A 107 5 AR, 3 S A AR 4 R — 302 B R AR B
IR SOC 5 BT HTHE AN , 33X 2 TR 1Pk A2 EUREAR A (4 Rl v 0 D0 - 300 22 T 1 - A LR
MREAR 1 3 b AR o3, (A5 L IEE B 2 1 ol s JUE AR Beny TN & B s T HE BB (£ 1), g
AT AR A 47 22 IR 0 A 0 R T T 2 035 T ORI E R )53 Ak A - 398 LR
HE AT B R DR R SRR B L BE ) Ay — B2 TR 5 TP 5 1 B I A AR Ak, Ul A AR
FIPRIZXF TP, B 835 BRI 5 T 550 DU 2 DA FITRE DA 2 85 U AR AR i A R, S 356 B U A PRI D A S
THRR AR T AN, ARBR S AR AR PR - S G W 2 i 1) 22 e LR 1) 2 AR B T TR A AR B . 2
T HENBI( £ 2.3 3) X AT AEJE th TR A M b I o A AR BRSO RIS B A AN [R] , T -5 BOH A RV 4
W R AR 2

REBWFFERIITS AR PR LSR5 0 i TAEMRBR L3 AR I D, SN BUR Br - 4 10 42
Fr Al B 1) AR A0 5 FE PN BEAR B 8 i SR 70 B TK 12728 BRI S 14 22800 5 YR AR AR BEAR B
IR AR IR R TP SMEIR I S 1w SRRV JFLE AR BB BOAR P 1 3 4 B3R 4048 SOC TP AR B 5 ik
PR (K1), BRFOGTERE Wi X e b AR R R 0 I8P HAE A 5 LA 3 rh Fe A1 AL S AL XHAR
PR LU BN 0T AR R G AP IR RIS 126.95% (£ 1) W Bm T HERE M,
X IR 55 AW SRR AR SR E T RO S L SR R A A B A SC 2, g SR A E Ml AS R 52
BB P 1 4N 5 BN shannon-Wiener 580 (H) & I E0(S) S¥ 2 A M TARMRPr £ (R 2. 3%
3) , % JE RO AR B ] R 337 0 A 2 IR R, A R T L B AR K X i A se g SR — 80
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PRI X Ak BT | R AR TR S A IR B B R A5 BRI Ok TR P R AR Y A A
HAEE ZBRIE Y B A 3 PR T A KT B B 0
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