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Fir . HEEMLILTTERXTIR 3 FAbiE, ZREH. EMAKETMEMBEF RS L8RS &2 MeEY Y RERGE; WFh
SRATEFEEN T S HEVETC RN, AN R S A A TEROR 22 5 R TS I JRERE BRI 1) . SRR 1) P IEAT IR . S
WV R A Candidatus Solibacter JEWIAHXS F=BEEL R, MEFN 1 )R IS ASTE TR T TRIER KA I o1 i AE G 2 BT 5 AR AR Th R Tl
W, EFAKEZWEEAMEREEEIRY)E D E R, MEM SN TSRS E KA, HXEMTRN, L
B W A e BT P Y 2 S PR, T K A U A B 1 TR AR B 2R - 25 b, MRT R RIS T LAk
eSO, SR IS, Y TIRGUE AR SR, AT AE A A bR g T RS B N TR T R 2B R
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Effects of Green Manure Intercropping on Soil Bacterial Community of Eucalyptus urophylla x

Eucalyptus grandis Plantation

ZHU Kongxin"?, ZHUANG Shunyao®, QIAN Zhuangzhuang' 2, WANG Huili’, WANG Genmei'"

(1 Co-Innovation Center for the Sustainable Forestry in Southern China, Nanjing Forestry University, Nanjing 210037, China;
2 Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China; 3 Academy of Forestry Research of Guangxi
Zhuang Autonomous Region, Nanning 530002, China)

Abstract: Irrational Eucalyptus plantation could induce the degradation of soil quality. A field experiment was conducted to
investigate the effects of green manure intercropping on soil nutrient, enzyme activity and bacterial community in Eucalyptus
urophylla x Eucalyptus grandis plantation in order to guide Eucalyptus sustainable production, in which three treatments of
Tephrosia candida (TC), Sesbania cannabina (SC) and control without green manure (CK) were setup. The results show that
both TC and SC increase soil available nutrients, enzyme activity and microbial biomass. The relative abundances of
Firmicutes, Chloroflexi, Oxobacter, Ruminiclostridium and Candidatus Solibacter are higher under SC, while those of
Proteobacteria and Thermincola are higher under TC. TC greatly influences nitrogen fixation and nitrate reduction related
bacteria, while SC significantly affects aromatic compound degradation related bacteria. Soil available boron is the main factor
influencing soil microbial mass and enzyme activity, while soil alkaline hydrolysis nitrogen is the main factor affecting the
abundances of bacteria in phylum and family levels. In conclusion, green manure intercropping can improve soil nutrient,
increase soil enzyme activity and regulate soil microbial structure, thus it is an effective measure for Eucalyptus sustainable
production.

Key words: Eucalyptus; Green manure; Soil nutrient; Soil microorganism; Enzyme activity
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R 2 S = R A 2 R 22—, PR G
9 ARG | OGRFEEL . MR 2R DL R A T AR
AR L, VAR . ARSI Tl SR AR S 7R TR
[l 1 7 4 L3 | P s o G A T AR AR I I, ok
TR R MRS, A RIFSE A AN B AL RS Tl
P—TCPERIEM . SR E NG R HBSE)5 1 &
VFZ ARSI, WK A= B0k | bR 9838 A
R SEE S

ARMRAE S R G B3 R T 8 A S 2R
RE ALY BT A o AR A 2R AL Y ek A g il
ok RO A, 4 ) S R B | Ml R AR IR 2R 404
WAL+ HE TR, TR i A 43+ 1
PSR AR W A e R WD VR R S LT RE
I ZSE MR A S [FIRE, IR Y RIS
RGN EEA IRy, 1225 TGRS, Hik
AW A Wy e SRy BRI S, R YK
Bl -3 WA O R S AR AR F 0o B X
SERUE IR AR A, SR T3 E MR AL
HAT M+ R R T2

R, SUILRENCE T IERUE YR, feiE il
AR G, R T 9 T e B R
ZRNEALAT g e i3y, s fihin i, ik hE
T3 A A DA i 2D A I felf P 2 AR A S 75 %
ORERIE, R TICE SRMEY, PR AR
TR RS R ARE ST, A= ez A
H, HKEE (Tephrosia candida)F M (Sesbania
cannabina)¥J A T ZOR A T 200 ebE, wHHT
THEFCREMR . JFH, X AMEYIIE A AR
A3, AT LA AR AR A

P, AR WHEEARITKY, DRE
(Eucalyptus urophylla % Eucalyptus grandis) \ T WA
WX, FFREPIRD SRR (K 6 &L F ¥  H
()RR, PRI DRSNS Mkl - 5% 0y | RUED)
A SR LR A0V AR R, R A
RE N AR A 48 Jo o R 2 A AR N AR R e 8 27 4
BEPLBARE -

1 #MREIE

1.1 ARXHER

GRS TP AR XS Ak B S
K ITH I (107°3'35"E ~ 108°6'46"E, 22°1'15"N ~
22°58'05"N), JIrfE X )8 TR IE 2= )X, 4R
S 21 ~ 22 C, AFHFEKEZ 1 200 mm, 4 HE
A% 1634 ~1719 h, 4FIEFEW 346 d LU L

ISR R 2017 4FSEAR I (3 AFAR ) RIE Y R B A%
(E. urophylla x E. grandis) \ THRATEIE: 4 m x 2 m),
ML MR | P UUA R B R IRLE . 1w AR
EAEN 05 kg/MR(N : P K=15:6:9, AIENKE,
WEAE AR —, FRAESHSEARET), EMUERAE 4 H
MR AL 0.5 kg/fk. 2019 4F 6 H A MM, Fi
PHRAER N 97%, FE 200, HIHEAHLE 17.05 g/kg,
R 0.76 glkg, 2 0.34 g/kg, AR 13.70 m,
SRR 9.80 ecm, FRAM FAEGE EEA . REE
(Bidens pilosa) . 1 &% (Setaria viridis) . ¥ 3JEH
(Cassia alata) IR A (Rhus chinensis)&§

1.2 XG5 HERE

2019 4F 6 H PR H AL, EREMAEARE N 3 a
() EAE—Raipk, 15 3 MR FE, M EF K
& ©.(Tephrosia candida, TC). & H % (Sesbania
cannabina, SC)UA M ICEF I ZS AXTIRLL(CK), B4~
AR 3 RER, At 9 MR/ NX, R ABEPLIX 4115
It BT R 3 LB AMAFIIT RN (FEZ) 2 m)
WIS i MU AR R 4 500 kg/hm?, 3550 =5%,
AR I HBCRE =5 10/g, BT TR E SR
PRfity; MLBARCHE, ERETFAT, TC A1 SC AbFEA: 5%
¥ 1K 6 5 F0 75 A (B FP 2R 30 kg/hm?),

2020 4E 5 A, PIFPSRAEH A HAK REF, &
PEATEIE, BRI /NX (L 0.18 hm?®) 4% S Al
WFE S A RAEAL, RFE SRR [, It
SEMRRARKE, RERERZMETEH, H 8%
££0~20cm HIHE, XFR/NXEHHIRS
1.3 *T#SHh

FHEFRSIRUL T ke, pH R A AIE
I 5E (pH 1+ FE28, FiveEasy Plus), A #HLER &R
AR R IR R A b R, KA ZUR AR
BOEE , AR 3 - R e, A
R R K IR P H e L kil e, BH S 38
iR R B A BRI E

T+ HERAE YA R A AR AR R
- SRR 1R K TR B — S S FUR TR A Eb (o 1k
M, B S R] N R T 3K PR 3R R AR S
R, pg/(gh); WEREBGTG R FH A 3K i
EEEMED, JHEEFE 24 h 5T 0D A R
W, mg/g; FRPER R RS PR I Y SRR IR A b
I T, 5 LA A ) PN A B - g P o i SR
M, ng/(gh)s o A S MR A oot
R SRR B ] P A v s i AL ALY

=}

1w, mg/(g-h).
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1.4 THAFEUE

+ 340 DNA R E.ZN.A"(Omega Bio-tek,
Norcross, GA, USA)IRFI &, {#F] 515 F(5-GTG
CCAGCCGG-3")H1 907 R(5'-CCGTCAATTCMTTTT-3")
514y, it PCR 4 G4 16S BMHA RNA LY
V4-V5 X3, PCR JJWAE 30 pL IRGHI(15 pL 2 x
Phanta EIRA%) . 1 puL 10 umol/L {5191 F1 20 ng £
e DNA)HF 17, PCR R EPR: 95°C TASMERF4e
5 min, SRJETE 95°C AEMERRZE 30 s, 55°C 1B KHREL
30s,72°C iR k5L 45 s, 5 7E 72°C FAEfH S min,
A1 30 M. £ FH AxyPrep DNA SE 2 B0 &
(Axygen Biosciences, Union City, CA, USA)#ff74k
b, I\ 2% BrfE eI T BB 3 1, R Qubit®
3.0 (Life Invitrogen) & = #E B

afifk i) PCR 7=¥)38 53 Qubit”® 3.0 (Life Invitrogen)
EEAREL, 120 DNRIEHAFE Y 1 ERA
— K #2218 Tlumina FYFE 20 DNA SCPE & F2 7,
fifi VL 4E () DNA F=# 4 # Tllumina X i SC#E . 4R
J5 7E Illumina Novaseq 6000 *F- 5 (g 545 8 2L
B TD), AR AR DM SO 3G T 128 320 47 Be 6 A< i
M2 x 250),
1.5 HEHSWH

P45 2 AR P81, ARE— & LBl T4, ok
T A B HT A A5 S A0 R AR RE G ECRG 8
TIPrEE AL g, 1 RERUTH, RS s TH 5L
FEHIBE T, R QIIME v1.9.1 {58 o ZHEMEIEEL,
£ 45 Shannon Fl chaol ¥§%4; Z&TF unweight unifrac
PR B AT AR BE A 22 4k RUEE 73 A (NMIDSS) , K 6 45 A B
MERIE R 2. T UM ARER, A
FAPROTAX v1.1 X 35 40 & B VK 1 D BE 40 2k A 7
T

{ifi FH SPSS 22.0 XfAS[RIAb B -3k ot . 2 TR
TEUU . o Z2 BRI ) B 4R X = BE DE A T B R
J T, FHAERENE 0.05 KT, KM Tukey
1) 2210 R ARG 36 Ak L 1% 2 S I8 3P o 1M I 5 AN
I TR AR XS = B 2 [ A AH DG, fdFH SPSS 22.0 4T

Pearson 434, F1{#iH Canoco 4.5 #1417 RDA J-#7.
2 HER5H5W

2.1 TEAKEFEMR

H2 1 A1, ERPLRAENT 32 a s A —
RZI . S5XFIRGL(CK)M L, EFfHKET(TC)ME
b FHE(SC) /91 354 5 6.14% 5 12.69% 11 133K
fif R(P<0.05), ‘&4 o 3B B Fac i 15.54% 5
13.18%(P<0.05), 5 CK ML, EFHKEGX L1
AP HAAE BRI AR, TR R
PR 13.22% FIARE 21.64%. EFFKED
3 CK I 4 R HEA R0 33.33% (P<0.05), TMiEF
FHFF ISR AN B b4, 3 pH 7F TC Fil CK
B2 A3, [H7E TC Ml SC [H] 255 8 3 (P<0.05).

F1 FRLEEEBRAINTRELFMER

Table 1  Soil chemical properties of E. urophylla x E. grandis
plantations under different treatments
Ef=8 TC SC CK
pH 487+0.10a 4.53+0.11b 4.70+0.09 ab
APl (g/kg) 24.94+£220b 27.40+0.75a 24.20+0.14b
KA (mg/kg) 159.48 +4.18a 169.31+8.80a 150.25+9.30 b
W (mg/kg) 19.33+428b 23.55+3.17a 19.36+2.96b
A (mg/kg) 4.00+£026a 326+£0.20b 3.00+0.13b
FHES F3c#e i 3.42+025a 3.35+0.52a 2.96+0.28b
(cmol/kg)

H: TC, EMIKEE; SC, EFMMHE; CK, TLEFMXHIR
415 [FAT/NE R R R R A B M) 22 57 1B 35 (P<0.05); R,

22 TEREMEVEREEY

M 2 AT, 5 CK AHEL, PiFhatiEEm it
P T IR W A Wi b RS B R I A AL S
G E, HpEM A KBS (TORUREY, 5 CK M
I, BERSHEYEYRER SR 56.29%. AW
AEYEE SR 31.37%. AL ARG 26.04% . 7
VBTG PE 43.61%. JFH, EFh A KT GEX R4 B
TR LR G IS E 44.09% FIR M T R I O
18.01%(P<0.05), 17 - K& JIR il A PR 1A Wl R il 15 M 7E SC
5 CK M2 5 A 3.

x2 TRLEEEHRAINIEREMENERIEES

Table 2 Soil microbial biomass and enzyme activities under different treatments

EisLan TC SC CK
WUE WA= Y E ik (mg/kg) 344.68 + 50.04 a 262.89 + 58.95 ab 220.54 +55.48 b
AP A Y i A (mg/kg) 74.88+1.67 a 68.84+2.19b 57.00+3.82 ¢
T E TG (mg/g) 3.82+0.33a 329+023a 2.66+0.30b
it E AL S (mg/(g-h)) 213+022a 2.00+0.13 ab 1.69+0.17 b
IR B (ng/(g-h)) 5742+555a 4381+3.50b 39.85+3.12b
i M W 2 B (ng/(g-h)) 471.65+30.99 a 372.05+30.32b 399.67 + 15.44 b
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23 ITEARNFESEMEST

AN [) Acb PR T e N T 48 20 7 R A 00 5 1)
YR IEIAE 95 000 25 LA L, A 8507 5144 78 90 000
UL, BRCRYIKRT] 96% LI b, EHRYET
98%(F 3), T IEAEA AR I R, A
YR IT I Y 91) 25 25 B 44 Ay 4 1T M Jsz IR 200 A 7 % 1) o 21
AR, SEASHERR S 22 SR U5 T 40 B A 20T S8R
T B

XPARAS AR T A, AR 97% T AR IR
5y OTU(FR 4). OTU fg FL R Bl i £, thak 4
AAT, 3 RPARER R Y AN OB 2 R,
o ARV RE S A b B A SR AN B R 2R, o
3 F b B Chaol F5EEFIFE 3 766.18 ~ 3 848.98,
Shannon &% FI7E 9.93 ~9.95, Zb 3 ja] G & 2% 5,

£3 AENFLBLE RS

Table 3 Sequencing statistics of bacteria under different treatments

ARER IR ARFIIE BRR%)  BEER(%)
TC 95 628 92 407 96.63 98.54
e 105 685 102 015 96.53 98.44
CK 101 872 98 415 96.61 98.52

*4 MEOTUHES o ZHM
Table 4 Alpha diversity indices of soil bacterial community under
different treatments

JLBL] OTUs Chaol F5%k Shannon 5%
TC 3344.67+4497a 3766.18+9442a 9.93+0.0la
SC  3388.67+3535a 384898+52.82a 9.94+0.0la
CK  3406.00+46.51a 3811.91+5098a 9.95+0.04a

T BN R AR R 22 7m Ah BER) 22 53 A .35 (P>0.05)

24 TEMAEBTEARSEN

IF B it 22 2 KU 43 T (NMDS) AT LSS i 4k 6
FREECR IR AR, X HUREAR A 2 (Al 22 5 o A e ik
T unweight unifrac B TIE R 8 2 45 5047,
ZERULIE 1. B RE—A SR —REA, MBI
B sk A TRl —A G52, P =2 ) 8 B B 2 W 7
HIREE A LS /. - Stress=0.06 A1, %50 HT
ZEIRR RN 94%, ILAh Anosim HT4E LM, A
Ii) Ao T4 A % 235 Fg 2 57 W3 (P=0.028, R*=0.081).

TE 1717 KF E(# 24), AR 33 T,
AR T AN TR T - AR B HEAA T 10 A 2 R
BERA ] (Firmicutes, 32.21%). Z¢Z5 B[ J(Chloroflexi,
18.00%) . W2FF %1 1(Acidobacteria, 9.43%). 7SI &
I"J(Proteobacteria, 7.41%) . & 14 | ] (Patescibacteria,
6.18%) . 4] (Actinobacteria, 6.11%). HUFFET]
(Bacteroidetes, 5.78%). %% [ ](Planctomycetes,

3.61%)  WS4(3.37%) 12 il | ] (Gemmatimonadetes,
2.95%)0 Horfr, 5 HAWAHAR L , B0 H (SOt ,
JELRE DRI VRN SRS TR [ ARG = BE B 5 TR KB
(TCE I, ZSIE BT T BYARXS 3 B8 B 55 (P<0.05)
e “J@” K L(E 2B), AILm 344 48,
NP A- SR TRV A FEEHEAA T 10 19A: 7
BEAT B8 & (Oxobacter, 3.08%) . KB40 1 J& (Anaerolinea,,
3.06%) . Anaerovorax(2.90%) . A5 b J& (Thermincola,
2.50%) . & E % JE Ruminiclostridium 1, 2.31%).
BSV13(2.31%) . #H 2 B 0. il 74 J& (Sphingomonas ,
2.13%). Christensenellaceae R-7 group J&(2.10%).
Candidatus Solibacter J& (1.87%) Fl IK 48 K 40 T &
(Anaeromyxobacter, 1.66%). Hrv, 5 HABAN IR LY,
B HE SO, EATEIE . B R
Candidatus Solibacter J&WIARXT F RS ; MiEM
JRFEEL(TORE , BRI v o AR X F B A ey P
R b i 12y S8 2 4 v DR SEORY 20 TR S 1180 R X 2
(P<0.05),
25 TEMRSHAEIIMEHEXNEEFENMEXE
i1 Canoco B LXK N 4T (DCA), 45
RGN T 3, 4k RDA 73#r. 454 Pearson £
KM M5 RDA 2087, HIEl 3A Fios, SRR
pH 3 AR (= —0.706", P<0.05), MRFFEI 1AM
B P A i B IEHIDE(=0.724", P<0.05), ZEULf
BRI DL 3% IE M 56 (r=0.697", P<0.05), fMUFT
BTG 355 35 67 M 56 (= —0.693 7, P<0.05), WS4
1A R 25 B D= —0.7597, P<0.05), ZEJE
AT 1R 4 M U B 2 1E A6 (7=0.7257,  P<0.05).
Wb, KRR 117 AR R 2
F(P=0.018, F=2.19),

Lop °
0.5 .
e CK
S 0.0 «SC
Z o TC
-0.5
10}, . . Stress=I0.O6
-1.0 -0.5 0.0 0.5 1.0

NMDS1

1 EF unweight unifrac 265 & 2 8940 E B % NMDS
Fig.1 NMDS of bacterial communities based on unweight unifrac
distances metrics
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[ Firmicutes 1 Chloroflexi 1 Acidobacteria O Oxobacter O Anaerolinea [lAnaerovorax
[ Proteobacteria [ Patescibacteria [ Actinobacteria O Thermincola O Ruminiclostridium 1 DO BSV13
[ Bacteroidetes [J Planctomycetes [l WS4 ] i‘phmgomonas O Christensenellaceae R-7 group M Candidatus Solibacter
I Gemmatimonadetes [ others [ unassigned W Anaeromyxobacter O others [ unassigned
(A) 100F . r , ﬁ (B) 100
80+ 90|
< 60} S 8ot
Z w0l z, e - .
20+ 10F
0 . . . 0 - . .
TC SC CK TC SC CK
b3 Qb
(E e unaSSIgned BME B, I A =E R T RT 10 B8 Fh & 14 others)
2 AREETIEMEITFERMEXNEE
Fig. 2 Relative abundances of bacterial phyla (A) and genera (B) under different treatments
< <
NG, =1 ®
AN Fir
2 2
e 2
~ S
< <
2 2
WS4
<
T
-1.0 1.0 -1.0 1.0
RDAL (35.40%) RDA1 (43.80%)

(SOM, HHBLF; AN, Kff#%E; AP, AW AB, HAUM; CEC, FHEF3CHE; MBC, HUEWAEW R, MBN, MW AEYRE;
UA, BKEE; 1A, JEWERG; CAT, i %fb%lG; ACP, MRVEBRREG; Fir, JEBER[]; Chl, ZEW]; Aci, RATEI]; Pro, ZIEHWIT;
Pat, #EEHWI]; Act, W T; Pla, F&MI]; Bac, HIFHEI]; Gem, ZFHMIEIT]; Oxo, FPEEFFHIE; Aea, KALHIE; Aax,
BB )E; Rum, JEEWE)E; Bsv, BSV13; Sph, ¥ERAFSAMEJE; Chr, Christensenellaceae R-7 group; Can,
Candidatus Solibacter; Amb, RN &)
B3 TRUERSMEEIA). EB)EXNFEMEXE

Fig. 3 Correlation between soil properties and relative abundances of bacterial phyla (A) and genera (B)

Anaerovorax; The,

i 3B s, BB REESA R E IEA —0.721", r= —0.687", P<0.05). KK 41H B 5%
K(r=0.680", P<0.05), 5K fitB AW B & 1F AW e e R K i AL IE R O (=0.667
HF(=0.920"", r=0.822"", P<0.01)., ¥EBHME  =0.711", P<0.05). AL, /KA (P=0.016, F=3.10)

J& 5 R A YRR B M G = —0.7417, 5 pH(P=0.030, F=1.97)&405 “/&” Hxf £+
P<0.05). Christensenellaceae R-7 group J& 5 [ HE i | B A
Tl A i R S0 B TR R S = —0.7237 = WA, i S U BH S 7 S i Al i 35 TR A G
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(r=0.852"", P<0.01), WA Wik A 5A %0
WM KG=0.754", =0.774", P<0.05), Hrh, &
AT 2 R A W A i R T P Y S e R T
(P=0.008, F=4.84).
2.6 TIERAEYIThEETN

i 5 W%, MR4E FAPROTAX WiilfhEE, 3

T # A ZE D RERE VR AT LR R TR (8.55%) . &
T (4.33%) A S s S AL B 57 97(3.79%) o 5 FLAl AL B AH
e, ER0 KT F(TC) T B0 R % 7 [ ZUCF i Rk
IR IR B 2k, R HE (SC) T 1A B B IE 1655
IR W R DB 25 225K 5 b 4 AT b P4 7 4
HH AR VT I RIER T I D i W 25 3k .

RS TRMAFFENMNUINEERRLET B EE %)

Table 5 Relative abundances of predicted functions of soil bacterial communities under different treatments

poiNize g TC sC CK
1k BE 5 8.466 6+ 0.0152 b 8.500 3 +0.010 7 ab 8.6793+0.0115a
R 43121+0.0347a 42934+0.0305a 43772+0.0354a
AT 3.7323+0.0309a 3.7530+0.0105a 3.8810+0.0126a
T JR 5 T 0.643 6+0.0020b 0.6441+0.0050b 0.669 3 +0.001 3 a
T R 0 348 Jit 0.2118+0.0148a 0.1789+0.0128 b 0.1641+0.0248 b
S 5 B T 0.2127+0.0007 a 0.2075+0.0103 a 0.1822+0.0166b
T A I 18 0.714 8 + 0.005 6 ¢ 0.7299+0.0050 b 0.749 3 +0.004 8 a
[ & 0.368 8+ 0.003 2 a 0.3521+0.0075b 0.3440+0.003 1b
75 B A PR i 0.7673+0.006 2 b 0.8712+0.0314a 0.7739+0.018 5b
BRI 0.4446+0.0115a 0.4333+0.0085a 0.3962+0.0180b

3 it A O e, X SR R RN K A

3.1 EMFABRE RS A EINLIREEEE

TIEIEAEY I IR, A A AR I 1 R
Gy, WNECRIBES ., ARG, PRRSRIRE R X+
IR B RATBEEE ], Foh SR A R 1 0 3%
A HLT B 5 (P<0.05), X 5 XIFERESE ST 3 FhiftEh
R . %2 Sedum aizoon R/ AYE Taraxacum
mongolicum) W52 i £L 1 b7 P BT e 9 25 S AR UL
A HLR IS5 W B A R 4, 5 AR ) Bk
AR ARKEHVAC, MERSIER R & LAY
TEMEAALBTZH 5 o a8 SO 14 7T AR AE A S5 4
PR DL R BLIT I SRR Y A 5T B P S 22
Pt it A4 4 vy b 3 A SR 1, X AT B O
B BEZIET, AULBE R, ARt
JEIE IR, ARIT RIERE Y R A K S

DRHEYAALRE B Ak , 340 R8I 2 AR 9 TR A [
R AW PR ER AL SRt 1) (35 19 33K fik |
FRE(P<0.05), X 55K AR A AR, X AT
AEJE R EFhaR AR o T RS 1 R
fitf 22 5 13 R R G I il 26 b ME— BB A% 1 45K it
PREE WY , REAE KA WL S WK e A oL AL
HYr, B E AR

5T R, AR AT 38 o 38 N i E R A ALK IR
FARIMR SO = U, AT R, Rk R+

A5 R A — B BeAh, IS AT B A AR
MR A B, ARt SRR it +
e A O i, AT A AR R AR i 2R
32 EMKIBEMTIEREVEDE

T IERA Y A Y R 1 SR AL SR I R B
71, IRl - g A A R TR A RN, AR
HgEr, IR SR IEER A5 & T HIERE Y A
H, X HEREVIRE A AL, FLLE S
LR, SN HLY R i AR5 i SR A Y A )
AR ISR o [ERERE S AL WM, B
ARG B, RN VR SRR R, fiEdR
o I b - R W A R ) B i, I HR AR 5%
GRMEY SRR, AR i A W A b )
Y5050 4 o
3.3 EFhERBER N 158 40 B A% T 2B R AR T Th e

WAEY Z e S A Wi A8 N AR 25 I 55 Dy g
KREYIP, ARBFIE 3 FhAbE AN £
FEME(OTU . Chaol $84UA1 Shannon $8 80476 i & 25
S, XAl e S SRR TR A G, A SR AR i o
AF B AR AR R I A IR LR T IR E W 2 A
MR PEGE AF 3 a B SR HERRAE X 4% Ab H Y 41
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