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Abstract; In the present study, soil microbial communities of mangrove forests and its responses to the invasion of Spartina

alterniflora were analyzed using phospholipid fatty acid analysis ( PLFA). Soil physic-chemical properties and enzyme
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activities were measured in the Minjiang River Estuary. The results showed that: There were 22 PLFAs that were
significantly different in soil samples from mangrove communities ( MC), Mangrove-S. alterniflora ( MS), and S.
alterniflora communities (SC). The MS soil exhibited richer PLFAs than the other vegetation types. The physic-chemical
properties and enzyme activities in soils of different vegetation communities were in the order of MC > MS > SC. Following
the invasion of S. alterniflora, the soil microbial biomass of mangrove communities increased, and the physic-chemical
properties, enzyme activities significantly decreased, and the quality of mangrove wetland soil was degraded. The PLFAs
biomarkers of three species with the highest contents were 16;0, 16:1w7¢c, 9Mel5:0w, and 18 1wl2¢. There-was a
significant difference in the relative biomass of soil microbial biomass. Bacteria exhibited the richest distribution, followed
by fungus, actinomycetes, and protozoans. Community diversity indices showed a similar pattern, MS soil microbial
community diversity indexes were less than those of MC. The soil microbial community diversity indexes decreased following
the invasion of S. alterniflora. Principal component analysis was able to distinguish the characteristiecss'of microbial
communities in different vegetation communities. The soil physic-chemical properties were clogely correlated with enzyme
activities, and SOC, TN, sucrose, and catalase were significantly correlated with the PLEAS of gram-positive bacteria and
actinomycetes. The results of this study showed that the invasion of S. alterniflora has the potential to affect nutrient
metabolism in the mangrove community, especially with regard to the C, N and P cycles, ‘and the enzyme activities. S.
alterniflora can change the microbial biomass to create favorable soil environments for their growth to achieve the rapid

invasion.

Key Words: Spartina alterniflora; mangrove; soil microbial community ;, PLFA ; exotic plant invasion
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Fig.1". The study area and sampling spots in the tidal marsh of the Minjiang River estuary
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1.3 BEARBENIIR 1Y 53 B8 5 AOH i i

K0 PLEA A= WibRic vk b T T 0 W BEVE 4540 /3BT, PLEA (3R BUS FEAMT I7 ik FRE 4 o e+
HEF 50 mL B0, A 20 mL 0.2 mol/L i KOH FH S, WEiR PR % S5 min , ¥ H B 7F 37°CHIRPEE
1 h, BB 10 min WERPR 1 min, HEATHE D7 BB BORAE S BEL . A 3 mL 1.0 mol/L iR (VK& 1R ) T
TR pH {E, e AR 1 min, MIA 10 mL 1EC 8, (RS IR IR % 7 214 HLAE 1, ek 1 min, 2600 1/min
B0 15 min, KO8 BREMIECRES BT E RS b AR AE R 22T . 4 PLFA W#7E LmL
PRFREE A 101 AIE C e/ H AU T JEBEA BT, B8 3—S5 min, FEHFEERR 5 GC /ML, IIA 10 Wl ¥
A1 pg/mL BIRFR(i19:0) T GC-MS &l . Fr A LA R g4l R Varian240GC-MS il #:i5
REWiIR , 4> A SHERERE S P Ee T L ERE LR By 280°C | 43I Lk 201, AR TRAR FEF FHE R 70°C B 16 4745 1
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FRig A AR, N o T U B R PLFA A= Wrbric th BRI A S
(5) Mcintosh ZHEPEFRE (M)
HREARXN.
N-./d N
M= ni
A, N ARHIE PLFA S8,

2 ERAW

2.1 N[ERE RIS SR A RS B P A

3 PR [RIML B RETS 393 /r FEAR BRAL PR R UL % 1, 3 Fb 319 pH (25 B3 AT (5.82+0.03)—
(5.89+0.07) Z i), SOC HHEFWE N T(15.91£0.35)—(24.39+£0.96) ¢/kg, TN TP . TK 5t 2 F 1 B &,
A3 T (1.2420.08) —(1.84£0.07) g/kg, (0.7120.04) —(1.02+0.04) g/kg, ( 13.82+0.34) —( 16.89+0.42) g/
kg Z (8], 3 PRI DL AETS 14955% 00 B 5 KO/ NHEP (0 BR B 3 MC>MS>SC L LUHE 3 Fl - 38 5% 40R 0L, 45
B MC LR RBE T SC BEVE , AR A G ,MC 38575 F S B T By iR At 3

F1 FEEEEE T EBSEUERCFEIRER)

Table 1 Basic Soil physic-chemical properties at different vegetation communities

MRS S ALK A X ol

Vegetation types pH SOC/ (g/kg) TN/ (g/kg) TP/ (g/kg) TK/ (g/kg)
MC 5.89+0.07a 24.39+0.96a 1.84£0.07a 1.02+0.04a 16.89+0.42a
MS 5.82+0.03a 20.68+0.734b 1.47+0.06b 0.77+0.05b 14.15+0.28b
SC 5.87+0.04a 15.91+0.35¢ 1.24+0.08¢ 0.71+0.04c 13.82+0.34¢

[A]—5 W8I J5 BR AR ) /N R 22 5 R 135 (P<0.05); MC L LA AR V% Mangrove community ; MS . LT AR-H ALK IR A TR Mangrove-S.
alterniflora; SC . HALKFHEFE S. alterniflora community

3 PN R A W V% - SRR PRI A 25 3R DL 3 2, MC 3 Suc  Ure ,CAT ,PHO . PPO & 814 M e i,
SRR MC>MS>SC [#a#t, 3 A g Suc .CAT . PHO 47 2525 5 1 MS.SC 3819 Ure & & HI
MC MS 38 PPO #riE 22 R i3 3 Fh - 38rh PHO Fl PPO 1Y & S Ik T Hofth 3 Fp L 38810 7

R2 TREHREETERENE

Table 2 Soil enzyme activities at different vegetation communities

g AR LA i g i P T LB AL
o e @5 AR o i
(mgg'd™']) (mL g™'(2h)™") (mgg™ d) (mgg™ d™) (mgg™ d7)

MC 21.1722.29a 17.84%1.53a 3.89£0.11a 0.13+0.04a 0.6120.04a

MS 16.48+0.81b 16.56+1.12ab 3.16£0.23b 0.09+0.02b 0.59+0.02a

SC 10.57+0.71¢ 14.92+1.61b 2.88+0.47h 0.08+0.03c 0.51=0.19b

2.2 AR B REVE - JERUE MY PLFA 4347
221 HIERUEYI PLEA FhEAEE Y HER

T B YLT0J 11 i £ IR 3 oA [ R e P s T rp LA 1) 22 Fh PLFA A= #bric, W3k 3. Horb MC -4
o PLFA ZEWIRiCA 20 i, M5 4 (89.40+6.15) pg/g; MS H 3 PLFA FRiCA 19 F, B& & 8 (97.31+
18.88) pg/g,SC T4 PLFA FRicA 21 Fl, B0 (33.9446.47 ) pg/g. N 3 HHal IR [RIRE B REVR 1 356
W) PLEA R 22 I K, A RIS E B PLEA & 22 500 &, MS 3t PLFA ZE¥dnic A& i
T MC 1 SC, RERhZER - e rh AR R AE b o A ARG AR R R A= 9, 76 3 R e % +
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HErh 524 M A ) PLFA ZE¥ARiC A 18 #4335 i15:0,a15:0,16: 1w7c,16:0 25 | 1A 46 PLFA A= ¥hnic H7E R
FOAE WA LA A JR AN SE 40, 1S PLREA AEWbric A 4 F HD 30:0,20:0,24.0,22 :4w7c, WP
I 240 {UHE MC 3 2 2EWbwic 30.0 {UHBIAE SC 4358

3 FhAE DL REYS T HEh PLRFA A= WIFRiC & B2 008 16 0( S22 G FAVELREE) | 76 T3 PLFA A= Ybric i
o 5 L DR BT S B A LI R 21.67% 22.81% (17.50% , 26 W HAE H e B/, MS + i
PLFA AE¥bRic M2 i/ A & £, SC 8 PLFA AEWbric M &, & e/ ; MC 38 PLFA Fli2k
M Z T MS T3, /DT SC 13 PLFA & & farh . AN A A B v T3 b A Y g A2 AT PLEASS &
FETERR I 22 5, R WA R - 48 h i 3 A= ) i ke 9 PE B A AR KA TR, 9Mel5:0w,16:0,16: 1w7c,al5:0,
18:1wl2¢ 42 MC HIEF S LAY 5 A PLFA, (5 8 PLFA 551 54.07% ; 78 PLFA &5 A 54:35% ;SC 11
1 9Mel5:0w,16:0,16:1w7c,al7.0 Fil 18:2w6t(6,9) X 5 F PLFA 5 & PLFA & &1 51.86%, (MR FF&,
TEARRIRE G I 1458 b PLEA A PFRICANZEEEAR I3L) 9Mel5.0w,16:0,16: 1w7e E L

R3 AEEWEETIEREY PLFA NEBRRESE/ (py/e)

Table 3 Types and contents of PLFA in soils of different vegetation communities

e HIRRD e el AN RIS Different vegetation communities
No. Biomarkers Microbial group MC MS sC

1 30:0 Eaiile) 0 0 0.12+0.02b
2 i14:0 B2 [ PH A 3.06+0.54k 4.57+1.06a 1.41+0.32¢
3 9Mel5 ;0w e 8.57+2.83a 6.35+1.20a 2.33+0.34b
4 al5.0 B2 [ PH A 431+0.97h 6.76+1.26a 1.55+0.30¢
5 15:0 TS A 1.380.29ab 1.89+0.76a 0.59+0.14b
6 22:4wTc HH 0 2.33+1.29a 0.48+0.16b
7 i15:0 B 22 G PH A 2 R 1.96+0.48h 3.56+1.10a 1.25+0.16b
8 16:0 B2 [ PH P2 P 19.38+1.92a 22.20+6.26a 5.94+1.69h
9 16:1w7c B2 QR AT 9.43+1.66a 7.25+1.51a 3.03+1.46b
10 16; 1w9c N 2.41%0.71ab 4.24+1.45a 1.55+0.15b
11 ¢y19:0 BB A 3.04x1.61a 3.44+0.42a 1.06+0.10b
12 21:1w9¢ EH 1.32+0.29a 1.6720.56a 1.07£0.15a
13 al7:0 LR 4.1120.51b 10.89+2.36a 2.93+0.77b
14 eyl7:0 B2 QR P2 e 2.51+0.10a 2.05+0.28b 0.81+0.08¢
15 18:1wl2c HH 6.15+1.45a 5.47+0.19a 2.14£0.21b
16 18:2w6t(6,9) H 3.24+0.54a 2.65+0.59a 3.41x4.34a
17 18:1w9¢ NEN: 4.13%1.02a 3.16+1.05ab 1.62+0.17b
18 1850 e U TR 4.13+1.25a 5.06+0.38a 1.61+0.21b
19 ?256‘”30 Y, 1) JE A Ehy 2.48+0.78a 2.60+0.73a 0.44+0.02b
20 18:1w2c LA 2.00£0.72a 1.17+0.88ab 0.16+0.03b
21 200 E2iile] 1.53+0.48a 0 0.44+0.12b

22 24,0 i) 4.26+0.23a 0 0
AN[FE PLEA A= ¥IhRic it Total content of deferent PLFA biomarkers 89.40+6.15a 97.31+18.88a 33.94+6.47b

222 TIEFMERA ISR PLEA &y AR

ANFIRE R LR EUEY) PLRFA & A EERRER, BB A EZ R LEW R 4, HFR 3,
A4 T U Y A B R St 2 B e, FLUCR BLIA T A A E A SRR SR i AR XA
o RIEPARREE X [RPAPELETE PLFA & R4 301 PLFA & /b 9522 [RPH P40 e | 55 > [GEH
PEANBE 2 [0 FN40 B | FCR =2 18] PLEA 75 22 50 B 8, AR ) ) AR . MS 38 rp 2 R BH PR 20 1 L LA iR
) PLFA &2 1 SC T35 sl SAHEF /& MS>MC>SC;3 Fl e b 22 [RFI PSR pE i 2 i K
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JNHERE N MC>MS>SC, #2% FG I 40 B N EE 22 FC FH PR 4 8 =22 8] H Al K/ NERE 7 MC>SC>MS 3 BLE/ 41 T R/
HEFH SC>MC>MS,

R4 TEEEBHETEPOHEMEYRS PLFA BERILE (ny'y)

Table 4 Contents and ratio of Microbial groups PLFA in soils of different vegetation communities

R HE R M2 B ANRIH TS Different vegetation communities
Microbial groups MC MS sC
22 R PHME AR G+ 32.84 48.01 13.21
22 [RRHVEAN I G- 15.003 12.75 4.81
B2 QR0 T/ 22 (RPN ( G-/ G+) /% 45.67 26.57 36.43
B4 Fungi 18.29 21.71 10.46
FUIE/ 4018 Funji/Bacteria( %) 38.24 35.72 58.07
LT Actinomycete 8.57 6.35 2.33
JEAE 3% Protozoon 2.48 2.60 0.44

2.2.3  A[FREHREVE TR Ui 2R B0 A

ANEIREA R 7% 3% PLEA A= WIARiC iR RN & S A7 A 22 5, AR AR R AW B v AP e — 8 25 5%,
A R Z R Ok 3R, H13R 5 AT SC 35 Y% Simpson 758 Mclntosh 844345 F MC Fil MS,
KANHERF 3 SC>MC>MS ;3 B - S A W v (1942 2 BE RS B Brillouin 45 BUE A HJE MC>MS>SC, MC 3%
N SC T IEUE YRR AEA I AR AR B B ARG W 22 5, VPR 8 v 2% B A7 26 22 S R AL 34
TUAE I REYE s MC FT SC 1) Shannon-Wiener 48 %022 5 A i 3 4 MS &7, 3R B L IERUAE W REE Fi 2k 2 H r A 3
%), MS & SC Afz MC B iy iEds , H -3 U MRS 2 Re ik ds £ 8 MC /), BIFE ARHLE T MC L3
WA IREE Z R A IR

£ 5 TEMEHEE TIBHEDABRSHEMERY

Table 5 Soil microbial communities’ diversity indices of different vegetation types

AR 3 2 2l Simpson FH 4L Shanrion-Wiener 1541 Yo EERAL Brillouin 754§ Melntosh 54§

Vegetation types Simpson index Shannon-Wiener index Pielou index Brillouin index Meclntosh index
MC 0.92+0.01b 3.9040.05a 0.90£0.01a 3.45+0.06a 0.78+0.01b
MS 0.90£0.01c 3.71+0.01b 0.89£0.003a 3.43+0.04a 0.76£0.01b
sc 0.94£0.02a 3.88+0.13a 0.88+0.03b 3.09+0.04b 0.85+0.05a

2.2.4 A[FEMEHEAE DIRGUEY PLEA B9 35050531

XPAS R A 4 v 3R A= ) PLFA 3B 4T 32000 404, OLIRT 2, JE4R U 4 > E 00y, 5 L IRMUE W RE TS
PLFA HWIFRIEHH ) 2 A F R M i) RELGTRA %R GE 93.19% , Homp 5 1 R4 (PC1) FIEE 2 R4 (PC2)
A3 AR B T 2211 63.58% 1 29.61% , MC 347 T4 1 oy I3, 55 2 32 i 1E 3 s MS 307 F55 1
F 3 R , 45 2 F s B0 SC AR AL T45 1 F s, 465 2 FE s s, S0 PLEA W) 85380 R 32 0k
o PRgs B 2, % 55 — T g T AR FH Y PLFA J2 i14,0,9Mel5: 0w, al5:0,15:0,16: 1w7c, cyl7:0,
16:0,18: 1w9c, 18:0; X145 2 F pisrHile FE/E Y PLFA J2 20.0,24.0,
2.3 N[RIAHDE TS B30 o3 A I 5 G 1 A A DG

ANTRIRE ARV S0 o B P O 55 il T PR R R DG A T 25 SR L3R 6, PR 6 WA -0 pH A 5 FHL Ml 3k
PERR S PEAAAE— & BRI SEE ARG PER AR B3, SOC 5 TN PPO & 8 F IEAHE, 55 Suc . CAT ) &
IEAHDE; TN 5 TP TK , Suc ,CAT PHO [H] [ AHCPE 2, 5 Ure [B] B AH G AR i 25, S 2 IEAH G, TP 5 TK
Ure \PHO [H] ¥ 24 0 2 IEAE G TK 5 Ure 22 W2 IEARSC, 5 PHO 24 W2 IEAHDC, T IR 1 Z M A4 —
FE AR B IEAH DG, Sue 5 PPO S E A, 5 CAT 20 8 M ¢ ; CAT 5 PPO 0] A9 AH &M i 3 ; Ure
5 PHO [B] I AHOC A 2
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Fig.2  Principal components analysis of different microbial groups PLFA in soils of different vegetation communities ( A) PLFA

contributing to soil microbial communities ordination pattern( B)

F6 AEEWEE T ENSELERSEEENEXE
Table 6 Correlation analysis of soil physic-chemical properties and enzyme activities at different vegetation communities

A [lrges:: ZHR

1 7 o : s fitj

o e w w N aw U mm e
CAT PHO PPO

pH 1

H LIk SoC 0.21 1

A% TN 0.4 0.98" 1

48 TP 0.58 0.92 0.98* 1

425 TK 0.65 0.88 0.96* 0.99" 1

HEREEE Suc 0.21 0.99** 0:98* 0.92 0.88 1

i A AL CAT 0.21 0.99** 0.98 " 0.92 0.88 0.99** 1

JIRE Ure 0.51 0.95 0.99** 0.99 ** 0.98* 0.95 0.95 1

R tEBE IR I PHO 0.58 0,92 0.98 0.99 ** 0.99 ** 0.92 0.92 0.99 ** 1

Z WAL PPO -0.05 0.97" 0.89 0.78 0.73 0.96 " 0.97" 0.83 0.79 1

w . REAIE, P<0.05; =\ . Ml A&, P<0.01, SOC: Soil Organic Carbon; TN : Total Nitrogen; TP ; Total Nitrogen; TK: Total Potassium;Suc:
Sucrase ; CAT ; Catalase ; Ure; Urease ; PHO : Phosphatase ; PPO ; Polyphenoloxidase
2.4 KA HHEEREY) PLFA 5 43 5500 I 0 I B AH 6 1
ANFEAE B RE S S IERUEY) PLRA 5 385750 I FROA SR T 4 SR L3R 7., L IERRIE A W28 PLFA
RT AREEEEETEMAEY PLFA 5 HEEA MR BEiEEOEXHE

Table 7~ Correlation analysis of microbial groups PLFA and physic-chemical properties and enzyme activities at different vegetation

communities
s R AR AB eW L e o ZEE
Factors pH soc TN P TK Suc <A Ure il e
CAT PHO PPO
Ho2 [CBH M ZE P G+ -0.64 0.62 0.45 0.25 0.17 0.62 0.62 0.34 0.26 0.8
22 [RFITE A G- -0.03 0.97* 0.9 0.79 0.74 0.97" 0.97* 0.84 0.8 0.99 **
E B Funji -0.52 0.73 0.58 0.4 0.32 0.73 0.73 0.48 0.4 0.88
WL Actinomycete 0.12 0.99 ** 0.96" 0.88 0.83 0.99 ** 0.99** 0.91 0.88 0.99 "
JE A= 31 Protozoon -0.29 0.88 0.76 0.61 0.54 0.87 0.88 0.68 0.62 0.97"
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SRR R TR PR R AR DGR AETE 25 57, 4% pH (H 5 R 1A 5L PLFA B IEAHDC, 58 2 [CPHH M40 B | 422
FCPAMEAN B B R AR s e PLEA S22 6OM G, M S M2 18 35 5 3 2% [RFAPE A B B PLFA 5 SOC  Suc ,CAT
B EFA, 5 PPO S 3 A S R B B PLFA 5 TN PPO [H] BYAH G 3%, 55 SOC  Suc (CAT [H] i
AHIPEN .25 JF AR 5h 4 5 PLFA 5 PPO &L W IFAHE,

3 Wit

31 HARKRFEARILLRAREE VS AP BT | 1 A0 52 0

FE R % 10 10 T P B R 0 PR R A s, T RS B T i AR R b, 1 SRR Gl B
WA T A WA TG PR BT, 7 3 AR 28 R e 0 ) B A0E 20 RN RE i e Ak R v B LT, R S IR ) 4
BRSO TRV 2OV 1 SOC TN TP TK RIS M 45 K F 20K - BAE K R R AR VR L AE K
g R B ALK FE AR5 ) VTIR) 1 00 b £ TRV 128 A 3508 2 LA 1 S5 R Il 3% 4 250 0T F I, - B 7 434k
PR AT W AR A, PR SRS R R AR BT A SR AR ZORE MRS - I TR TR | X Sl R
GiAT U RS PEVE N U D D RE I PR, S -3 2 W E VA DR M A8 1k CLREAR TR 3 15 M T
RWEAKFEARSUE TR HIEAESREBUEY RS N6 DI E YRR 2 PR & L3R 0 G 1
PRI R YR R A EHM AR, e 7 -3 IE T RS B FAUE A % U1 5C R . Ehrenfeld
SR RIS AR S S TR R &Y, th T HABK R S | + e E Y RIS 4R
AU T B ME A R 2R
3.2 HABKFIAAR T LLRAREEVE T3SV IS 1 AR PLEACTH] B AR SC

] LY 0 b B ZTAR PR B AR RE LTI AR AE KRR M 7 T S SR o o0 05 2 25 PR ) A DG 1
SR ERIEASE, Sue (CAT 5 TN SOC 5 1 3 sl I %4 5C , Ure \PHO 15 TN TP [ TK 2 2 3% sl B FAHC,
LW b A B B IR OCR B 5 R A R | A SR DR R VB IR B TS R 1S,
SRR T T Sz it U A Y R TR T s o R R AR IR B TR T R A T 2 ) S ML 1) 0
WAk, i AL EUBEE I A MU R AL AR BE O AR KR B AR, £0 AR R TS M T R, BRI R Bt
Z AR B pH (H-5 - ERRERUE W2 PLFA JEAR 2 0uAH ¢, L3 5E Y PLFA 5 A Bk M T 5 I 0%
PR R DGR 52 ARG . 2 FRBHEAITA & PLFA 5 SOC Suc CAT \PPO 5 & 35 Bk 3 40 ¢, 4k i
PLFA 5 SOC TN Suc ,CAT PPO [8] () AH DG 8 35 BlOb it 35, 3 Y 0 39308 43 B A Jo A i 0% M 52 TS0 E )
TR, UEYIREE A RS R S E R R b B )RR, ANl AL A P 7E AR R A
AAZDVEFNT B AR R EA AT A MLV A B IR A T A 0 40 BT R 3 - S TG LA R 6 1 ¥ e A -
SIS I 53 i R TR B 3G 0 388 MLBE & 5 i H 09, A W& 0 284k s me FE DD RE I & 45 . BAEKFEA
1R LU R 7% e PRAL 1 T T 1 AR PLIFA (8] AR SR 5T, 3% BHAE TUA W A7 245 400 2o T 1) S Al
b BACK R S W LI PRAE 7 1 33 m A B A IR B S S 1R AV
3.3 HABKRREAAR RS LLRAR T SR Wi 1Y 52 i)

MBS T B VI 74 S5 A0 N 2 FE I S AR 0 AR K B B VI G, WA SR A ) B U AR 2RI, Y
AR RGN Y 5 A W R K & R B v 0B S — b P A RS AR A ) A R i ek
AR o A TR 45 F T AT (- BRRAS  BE Ma AR i A R R T 1 Aok AR A ek s
T WIRES R RS R AT RN —J2 S VIR T 2 B b R R v Y SRR T O, AR AR A i
JSEE AR B8 5 R AR B, MU AR EREE (AR A ) Z e e . R A ke H il ik R T Ak ) o ik A
T4 Z BRI T e i e A A TRk T AR B AR A VR AR S S T S e A2 AR R ) I A K
T U AR SE A BT ZE 3 RN BE A5 % 24 43 503 1o AR B o I LA B TR G 4 A R 8- PR B i (8-
hydroxyquinoline ) F1EAG B AEAR R A 18 3 AR IB A B0 LAS S ( catechin ) , 512 3R UE VIRER 210, SEBLA
128 WA RN R R E AR 58 255 22 (Ageratina adenophora) | KIS 2E75% 2 AR X HIREH | H
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A R E B E SRR R E S T ARAR KX, i MU AR X e A MR 44, I AR X1
YL B AR FEAAR T 2D AMOE e = 3O E WIS 5T PLFA A= 0hmic g , 2850 3Rk 5 PL 3 i + 585
IRV 3 PR BEHE VR 2 & B 22 AP PLFA AEWbnic, & EAFAE 2R, L0MM- B AR IR AR R 75 14
PLFA b2 W 3R Wi i T LORARIEDS | X 5 A KR AR A ) B YT30) 1 A6 K B AR 2T
PERREETS , 30 22 RBP4 TR TR | J5E S il Wy o Rebion | o % OB PR AN T Bk R 2
T R E KT ARG T E YRS 2540 AR B8 ST AT B s e 1 38 0 SR G SRR e B Bl 0 21
BB AR RO A V% 8 W) 2 R B I T 2R MRV, 36 B B AEOK B AR5 T E W TS 2
WEAEMAE , +Eh S50 AR Y (B 58 AR A7 ) D BEME A W S RESS # RN 2R M AR Ak, T BB 52 i)
LIRS IR 43 MM, DA A T ALK E T2 A ok . TAEK A58 S AL B A ) 45 20 B AR AR B
IR Z A AE R, w77 2 — P RAAY

4 it

S AHLT PR K B 20 - T 98K 3R A B LB £ S0 0 A R I MR+ M 2 0 T v
PLFA # M, 5 BT ALK 8 A GRS T A ML R - 00 0 B 510 0 BP0 T e 8 [ PR
A SUHIAG & B, I T 3 2% O 2 B A B, -+ HE SOGLTN (TP TR A P 147 W1 i I, A
MBI LU AR R LM B, ZURAR A 45 RG> BTSSP IR M2 SRR A
B B A R P S M, T AEK A LT BRRES , 0 e T S M Al AR KA
HYBFSEIRE T AR TLARK AR ELAT S0 40 L B G R TR 38 ), B2 AR 75 7
FRUHIBER, SO0 AR T - K 0 BT 0 0 A i, 354 4R 0 IR O He e 5
AR, DRSS SR PR S e, B 7 T AR Tk P AR K AL B
SR, 32 PLEA TS+ S0k WU REVE SR, 5 08T R o e 1y M ) 2 R 7T 10 13 0 H 1 I 2
WSS LUREAR T A6K AR B -+ 0122 ] LR PP S 03025 60 B
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