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Effect of itter decomposition on soil microbes on different slopes
LONG Jian®, ZHAO Chang, ZHANG Mingjiang, WU Jinnan, WU Qiusheng, HUANG Bocong, ZHANG Jvmei

Guizhou key laboratory of Mountain Environment, Guizhou Normal University, Guiyang 550001, China

Abstract: In this study, spatial and temporal methods were used to conduct field survey sampling and laboratory analysis of
litterfall decomposition and soil microbe characteristics in the adret and ubac slopes of the karst forest ecosystem in Maolan,
Guizhou. To provide a scientific basis for the monitoring of nutrient cycling and dynamic equilibrium in forest ecosystems,
we systematically investigated the characteristics of litter decomposition and soil microbial communities in different slopes,
and revealed the relationship between litter decomposition properties and soil microbial communities. We found that the mass
loss rate of the litter in the decomposition bag during the 1-year decomposition period was approximately 72%. During the
litter decomposition process, the carbon element was released and the total nitrogen content of the litter showed a tendency
for enrichment. The total phospholipid fatty acid (PLFA) content in the adret and ubac slopes during litter decomposition
was highest at 180 and 360 days, with values of 559.2 and 513.6 nmol/g, respectively. The content of the soil microbial
community was in the order of Bacteria (149.8 nmol/g) > Actinomycetes (63.9 nmol/g) > Fungi (31.3 nmol/g). In the
adret slope the bacterial characteristics of 18 :1w7¢ increased mostly after 360-days decomposition, followed by ¢y19:0, and
the characteristic fungal PLFA 18:1w9¢ compared to before the decomposition. The PLFA content in the ubac slope showed
a decreasing trend. After decomposition of 360-days, the bacterial characteristic fatty acid 18:1w7¢ exhibited the greatest

decrease of approximately 9.42 nmol/g, followed by i15:0 and the fungal characteristic fatty acid 18: l1w9¢, together
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showing decreases of approximately 4.29—4.86 nmol/g compared to the decomposition of 90-days. Spearman analysis
indicated that a positive correlation was found between the fungal community and the carbon release rate. Additionally, there
was a significant positive correlation between the bacterial community and litter carbon and phosphorus release, and the
effect of litter decomposition on the microbial community was greater in the adret than the ubac slope. Slope and litter
nutrient release produced the most significant effects on litter decomposition and on the microbial community in the karst
forest; moreover, the characteristic PLFAs 18:1w7¢, ¢yl19:0, i15;0, and 18:1w9¢c were observed to be the most sensitive

to environmental changes.

Key Words: litter decomposition; microbial community; karst forest; slope
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(PLFA) i AERAPR T3 8 250 T HABRI B A (B R R = 42) 1 48, L2 TRBER I N S B L e LT
i BRAR T O A i o TR UL S BUMAE W AR i TR KRR 25 SRR R IR TR
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VEREER Y 2 5N IR A R 7 U A M AR R 1 BRI, A 50 6] 152 24 W ST R AR AR
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1.1 W58 DRI AR T

WFE DB T HeM A0 5 5 R 5 1 8 54 (107°52/ 10— 108°05'40” ., 25°09'20"—25°20'50°
N) , HIFRZY 221 km?  HEHRIEE D 430—1078 m , HAT MY fy w0 i A s - e AT i b 350, G el 1, 32 IXAF
RN 15.3°C  AHGHBE H 83% ,AF IR 1389.1 mm , 44F H HAR H 1272.8 h, J& T AR 7
WA, BRI IR ORI XA, I DLBR IR ER 5 A 7 A SR (s BR (40 JK 209 2, pH 5.86—7.26, )2 M,
ATRRER 538 80% , BIF 5 X sk LA &t i) it 7 Ay 3, 5 X ( Quercus glauca ) | A8 BCRERY ( Distylium
chinense) |5 S b 7 ( Platycarya longipe ) %, ¥k T # K Mg K AT ( Nandina domestica ) | /)N I #ifi ( Diospyros
dumeforum) , ¥ A K B i #% 86 5 ( Elatostema oblongifolium ) . 41 55 ( Lycoris radiate) . % 7= %t ( Selaginella
uncinata ) SR IEFEY)
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Fig.1 The geographical landscape map of Maolan Natural Reserve

1.2 iRt

TEIUSE 2 W& I REAZ O DX AR MRST b A5 A AR — S PRI [ ( PHI RT3 ) | 4 B 1) 152 3 B 20 mx20 m
BRI, 3L 6 BkERL . T 2016 4F 4 A ISR N TR A &Y 1500 g, FISCEG LT E 1 5 2 5K
BU1S g BETREDIE T R/ANR 15 emx15 em WI5MFAE(FLAEN 1 mm) N, IEAE S 053 BIHCE T4 FE Ll 3=
YT )2 L AR, B CE 12 A0 ds  JLilcE 3 (R x3 (FEHh ) x4 CRAERE) x2 (H 1))
=72 DorfasS REE BN 1 R,

R1 HHERFE

Table 1 Basic characteristics of sample plots

P i1 b i B0/ P /m P cm
Type Slope aspect Slope gradient Canopy density Mean tree height Mean DBH
P Adret S194° 25° 85 18.2 17.3
F13% Ubac Ni1° 23° 90 16.4 15.1

DBH . 2 ,Diameter at breast height

3T IVE 535S 90 K (180 K .270 KA 360 K WAUHE £531k [ BiCE: ) 43 4%, A6 2 it w1 % o3 fie it
R A" FIE RREE RN TAMEAS T J7 0—10 em A9 TEERES B MR E & 3 W, FH T2 TR 75 4 4%
T S SR W B AR AR By [0 0% 2 ik 01 Y 0 R 2R U8 -5 T B oK vE T Mt R e
(65°C,24 h) , VA AT T 5 R B B AR BER AR S BT ARAT 2 mm B, T 352500 5 4 R A 0 1 8B
FHkIE A TS, o8 340, — I B TR AR, F e AR T, — i 2 mm G 9F & T
—20°CFREE R, TR e e | RIAY T4 BT 4CORF W, AT . A Re s 2 NS, +
B ARHEE AN 2,

F2 TEERMER
Table 2 Basic characteristics of soil in different slopes
251 Type TC/ % TN/ % TP/ (g/kg) C/N pH
FH3E Adret 9.15+1.61a 0.92+0.18a 0.9+0.39a 10.1+0.78a 7.26b
B Ubac 10.4+1.50b 1.0+0.14a 1.83+0.28b 10.5+0.59a 6.86a

TC: 4% , Total carbon; TN, 4=%, Total nitrogen; TP, 48, Total phosphorus;C/N,#%% L1, Rate of carbon and nitrogen /NG -5 3 7R 7 [R] 35 7]
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TR B 22 3 B3, P<0.05,n=3
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P& . 2k (TC) 2R (TN) R4 A i A AL (Vario I, Elementar , f&5 ) il 5E , 4% (TP ) HIAHAZ-
AR - b L ik

3 4B (TC) AR (TN) 42 A sk Z 0 A1 ( Vario I, Elementar, f8 %) U 5E , 4284 (TP ) FIBR- =5 54
R -AREA P L 3k pH SR AT K R 1.2.5 BB B il 4

FIEEY) . 5% Frostegard 251" (B HR ISR ( PLFA ) 43 BT, 80 AR A0 45 13 4 4 Rl %%
HUBERR TR ACTE Wi 1 2 HY R | T O e i e AR 6354 ( Agilent 6890 N, 36 [F) Z54 MIDI Sl 2E MR 5 R 4t
( MIDI, Inc. ,Newark , DE ) %45¢ ,i14.:0.i15:0.i16:0.i17:0 .a15:0 .a17:0 .16: 109¢ .16 : lw7c . 18: lw7c 18 : lw5c |
ey17:0.cy19:0 FE/R N E #£7% ( Bacteria, B) ,18: 1w9c F118: 206,9¢ 48/~ E & 7% (Fungi, F),10Me-16: 0
10Me-17: 0,10Me-18; 0 5/~ iZ H (actinomycetes, ACT) "),
1.4 HdRib

Y R R A, D, =(AM/M,)x100%
A, D, FR— DRI RIS B TR R R (%), AM 228 — A0 351 9 JR 95 10 0 i AR DR R B AR AL 2 R
H(g) , M 3R iE o AT R A B i () o

BERITRERBIEAK. E=[ (ey—e)/e,]x100%
K E FoR— D R7E I TR RCR (%) e Rom— DI 5 JTE V0% 00 8 (g) ,eo R A T WIHY
WItRFR it (g) o

B B A BN G0 /0 T B 3L T Excel 2003 1 SPSS 18.0 1T, 225 B F MK K (P<0.05) K One-
way ANOVA Fl LSD ¥, i1 Spearman AH G/ #f 2 - HERUE W REE RS IR7E Y Z B & o AH G E I
Origin 8.5 IFHEA T2 Kt 24 R - {E e bR 22

2 HRE5HH
2.1 Y R AR R Y R AR 16

PRI o et ) 4 o E AR AL AN ] 2 I/, BEL 3B R B 33
34 PN R 5 0 R0 % I 4 PR ) 9 15 I sk 2L
i 360d 13RS PR TR DRI A B R 3 0 4.11 g Rl
4.47 g, AWK T 73.3%—70.2% , HL.BA I 1 975 4 =
A T IAYE, 20 180d J5 25 5 .35 FHSBRI B 3%
(AR T A 45 ¢ B AR 40 AT 90d 1R IR i 4% B K (it
K2y 4.87—5.34 g) ,4rffT 180d 1Y 5T & 45 2k £ o S BT
B R B 79%, 1 7E 180—270d 1 Ji & 1 4 AN 4 0

—
[\S]
T

ENN
T

VAR AR
Remaining quality of litter/g
o)

1 1 1 1
0 90 180 270 360

6.38%—9.56% .
2.2 AEW SRR R RS AR

PRI B SRS B v Bl L B L B i
AR BN (K 3) o IR 3 W 4 e 7 i R AR R 0 o R
R, i 1 AR IS B RTE P A i o i S In ik B a1
FEIR - BH3E > BA M, B 30k 08 5 0 4 e 5 S AE 43 it o
R IRAIG 1T BRI 720 270d FAIK(33.2% ) 5 A5 4

YR 43 g B 17
Time of litter decomposition/d
E 2 AEEEBENESFHEHRRRE
Fig.2 The remaining mass of litter during decomposition in
different slopes

* . P<0.05

R BEBAREI N E L, IS IR W 4 RS B B i 2918 N 0.52% , BH YA Y& 9 16 43 f 1T 90d 128 7 PRI
90—180d Z WG N Z f: K (2.81%) , HL i TRAME , 43 360d J5 1 P 3 RN BH B A 75 0 A R & kA 25 5 K ; C/N
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Fig.3 The content changes of litter Carbon, Nitrogen, Phosphorus and C/N rate during decomposition

P& Doy f st B 938 SR T R R AN SR 3 ion YR IE M AT R R I N & 4, Mk FIak o 2 RN B
B BHIE 8 7% P G2 AR o R 55 270 KB A8 R RIOR K B e K (27.7% ) , Bl 5 B CR 7 43 i 360d B R 22
9.19% , 1fii I3 8 7 Pk T R B R AE 360d B3 N 28 fe K (15.1%) , BHIE 7% P RT3 43 A 360d U5 1 AT
RBHCRIB RN K (22.3%) 5 V& YIBE & 576 o s R vp 3830 JE RS 76 43 270—360d & 7 & 4 , FHE
TESTf 90d B} A B fe 9 (57.6% ) J BRI, B3R Y M i e R AE 73 i 180d BRI /e K (33.5% ) , BIHE 57
fift 270d HYRETGE AR (33.1%,16.5%) .
#3 BEOENMBLERNENIERE

Table 3 The rate of litter nutrient release during decomposition

Sy fieit Ec/% Ex/% Ep/%
Time of decomposition/d PR3 Adret B3 Ubac PR3 Adret B3 Ubac PR3 Adret BAY% Ubac
90 10.2 3.63 10.4 -6.49 57.6 28.9
180 16.9 4.99 -24.4 -5.38 41.4 33.5
270 27.7 10.9 4.11 -4.99 33.1 16.5
360 9.19 15.1 -7.24 -223 54.9 28.5

E¢ B JC R BEHUE, Carbon element release rate; Ey : 2 JC F B R, Nitrogen element release rate; Ep ; B 76 3 B il %% , Phosphorus element

release rate

2.3 HEERHAEYS RIS S AR AL

ST 355 ) 98 9% 0 A g B b 3RO W00 . PLFA R4S BV PLFA S EHNIE 4 /5 FioR . a5 %
] IR Y PLRA SR C R E 2R (B 4), 4 PLFA S &IEHE 24N 136.9—161.6 nmol/g. BEE JHEYIHY
A3, IR YR PLRA S B8RSR BN i, 4% 180d 1 360d (1) 1 31 Ak W BBl R Mg 1 TR 5 1 e PR
i, FH41°8 536.4 nmol/g; 43 90d . 180d F1 360d & 34 9 5 PLFA ¥ B0 FH Y% 29 & T FH % 49.6—
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81.5 nmol/g, MIZEST# 270d A FI3E -3 2E Y PLFA & it W 25 T RHIE , 29 196.4 nmol/g,,
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43Rt 1] Time of litter decomposition/d

4 TEMEYPLFA B8
Fig.4 The total biomass of soil microbial PLFA
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GRESDE(RS), BAEREY b 22 580
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g, HE AN 17.9—24.7 nmol/g, LB & 24K
42.1—46.2 nmol/g., Rl V&Y 53 fifk sk (6] (R 38 fin , 1= 18
TAEY) PLEA P34 8 53R 30 - 4174 (149.8 nmol/g) >k
2818 (63.9 nmol/g) >E. 14 (31.3 nmol/g) , J57% %) 1Y) 43 fift
WERIN T R S SRR N B TR
PEP53FRTT 90d L 180d F1 360d FY 4 i FlI EL1E PLFA &
S 7E PRI TR AR5 270d S50 F B3 , FH3L
LR TR FE S R 90d A1 180d =5 T B3, #E 43 % 360d ik T
555728

B 360d 43 55 180d i1 270d 1 + G AE Y
PLFA (AHXT &5 >2%) HH, &L PLFA & 5 76 AN [m] 3%
] LA RS [ B ) AR A 22 SR . gl 6, BH 3 0 V%
YITE 3 270d 3 360d B9 PLFA 34 hn4 B35 & T 20 i
180d {34 in& , Fovb L BHIE A 5E T 8 95 9 70 g 270d =
360d 140 AR ERR IR 182 1w7c & B IR K, K
& eyl19:0 FIE B RAE A W2 18 Llw9c, B FAEE T I
W5 180d 2 360d I RE A 105 R 75 et 35 in fe K1)
B MENEWTR 18 1w9¢, 291N 5.53 nmol/g; B3k
WERE i I 2 & F 7R 40 180d 2 360d & I M /b, Hirp
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Fig.5 The content of soil microbial community PLFAs
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Fig.6 The change of soil PLFAs during the litter decomposition
S-L-S: BH3k - Ewk B AR Vs R 76 U8 ¥ 9 43 % 180d 22 360d 117 178
1k, The changes of soil PLFAs from 180-day to 360-day during litter
decomposition in adret; N-L-S: [3% -+ 3w I N i B2 75 8 3% W) 43 fige
180d Z 360d A7 484k, The changes of soil PLFAs from 180-day to
360-day during litter decomposition in ubac;S-L-T : F 3% 1~ @5 1% N
W R AE VR 95 40 70 it 270d & 360d AY & 254k, The changes of soil
PLFAs from 270-day to 360-day during litter decomposition in adret ; N-
L-T: B4 - 5w g A s 9 7 I V& ) 43 i 270d. 8 360d 1) % 1t 8
1k, The changes of soil PLFAs from 270-day to 360-day during litter

decomposition in ubac

DLA A HENE TR 18 1o7c I/ K, Z008/0 9.42 nmol/g, FHiYR I 115 .0 FIELFFFENS TR 18 . 1w9¢ , 23
/b 4.29—4.86 nmol/ g ; MR EL T AR ME NS TR 162 1w5c TEBAI AT /0% 180d Z 360d fY & S F 3 M %
18, T BRI S S AR AR 3 R 3, LA % 270d 2 360d 38 fin ok,

2.4 PAVEIVE SO AR PR v S R B R

PRAVEYIFR IR S U E IR ER S M A C R IR 4 B BT, BRI WA 7 445 10 ok U 7 ) ke
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0 R BEHCRA BRI A, VAR OC R BEBCR S A A T (1) 5 & F/B H(EHA B35 IE A DG C R
(P<0.05) , 5 BB RO AN BEE A B DA DEE 5 (P<0.05) 5 JATE M ROT R B A5 PHY IR BE /Y 40 B R V%
AR AR R (P<0.01) , S5 3% 40 74 52 38 1EAH O E R (P<0.05) 5 V% Wi ot 22 BEOCR 55 BH S AT Bk
WEEH) F/B B8 B E TAHDCC R (P<0.01)

x4 FAEYERS TEMEWEER Spearman XS

Table 4 Spearman correlation analysis of litter property and soil microbial community

TR PE R B F ACT F/B
Litter property FH3 Adret FH3 Ubac BH3E Adret FH3 Ubac BH3E Adret FH3 Ubac BH3E Adret B3 Ubac
E¢ -0.266 -0.561" 0.534" 0.478 -0.078 -0..32 0.673 " 0.572"
Ey -0.604 " 0.547" -0.496 -0.455 0.284 0.412 0.203 -0.459

B4l , Bacterial ; F, LB , Fungal ; ACT, J{ZR i , Actinomyces ; /B, HLB S 415 LL{H, Rate of fungal and bacterial; * ; P<0.05; * * . P<0.01; n
=3

3 HR5ITR

3.1 PRI SRR

H 83 3 e P e R 3 T P ) e S AV e STAS ) 56 % R T A ACAS [) 30 1] £ 8 7 40 4 it
AR (70.2%—T73.3%) , 3 = TR DLLTE ML (54.8% ) Y | HAEBERIIARXT K, 2 550 i ik
W AR A PRI O 0 o e R R e b B B 8 G AR K 5 S5 b BT B I #4a AR b % R 75 ) 4 I
PR FE(40%—T0% ) "2 FEABL A1 T A0S T AACRN 25 WO AR V& 40 (9 A0 T i 451 R %6 (> 70% ) 121 3R s 1k 25 57
5 RS A TRLEE XS R T 00 43t B S A 87 3k A R FE IR BE Ry 3—25°C S LN TRLEE 8, 2 5 PR TR W) 43 i 1)
Pl s MR YA A 2 ARBIRSE TP B R VR M TE 3 A 90d B 360d ST 43 1 SR AR G A, AR T BE
HY T2 B TR0 AR (R R ELRT K 38 22, 5 08 94 W 43 A DG I LT Sl L P9 U0 4 A 25 86 55 Bt 3 32 1) o 1 34
T R Y AT — s (ol A P LR S DA I A S A 0 14 40 f

PRI RS A Sk A BRI S AR LR, TEAMEED, C/N WAL SRS &
BRI ARRL, 47 5 fige o TR R 38 I BTG, 222 5 VR DI FE o i B rh BT R AR B 0, 75 22 W M IX i A
AU T Wt W 5 ok o Ak 2 T T R B TR T o, A ORI A ) e [ A AR L L i XA R XD R
ARAf B RANE S it B 0 R & i A — 2, T RE B T b 3R & AR S5 AR, BRI SE )& 1
PR WA A DX, XHABLE A A M 7340 B RSB — s A TRk, ELIA 3 0 8 s AR 8 R, C/N L (B AR X
BN, PRI 53 ot B ARG IR, B 22 0 RO R i A T R O e A i R b e R T R TR SR, A
T4 2 LI T M 5 0 22 W ST S A AR s 0 8 3R T B0 G e AR 1R L 3 i R v B TR, B 46
AR TR B b T ) T8 5, R YIS FOC R VIR & 8 M o R SExt o it F oo R
MR 5 B B W (R B | DRI XS A 25 R SR MG 55 0 S DX A T RV ) B 3R OT R AT, T LA 2 M X AR
(AR AL RNFR 53 BOAEIR AT 43 BT 5 T
3.2 JAVEW ot - A 1 R

PEY R R BE Y S Y e R R E TR TR S A AR R 25 5 A
Wyces: BRI A5 H AT SRR, Bz A= Wy ) 2R ARG B P 78 A 2 DR U P T 1) 0 it S 3 R R 43
TEIA, DRI A DA v Xk - HERR T AR A 20 7R R A 70 1 5 i 7 58 B 14 - S IO 19 ) 5 0 T A
SRR T = R IR S AR AR R B ) S PLIFA TR U VR ) 40 e S0 1) 2 2 v T R VR ) 40 M i, ELTE 43 180d K&
360d Y75 (513.2—559.5 nmol/g) B 3 5 T/3 A 90d Fl 270d ( 264.8—295.6 nmol/g) , & WA V%4 19 A
N E YRR T B AR UR 4R R R S N, TR A O P SRR R U0 Ml DX A T
N TAHARIEAT P4 P RS BRAUMAS AL BE , 2 BN AT b B A B 4 PLFA B W38 T A MRS BR , 5 AR5
SERARNL, D UE PR P& WX 3 ) Otk B — S 5 (] B 3R BT 22 e D A PR R 1 R o e
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21 A L A T E B BH 5 B3 TR s AT 9 % B PH 05 94 9% 400 sk 2R v 38, 39 W 39 1 %o A 2
B —E 520, A RE 3228 i T ) 02 T RS XA B, DR T X R PR SRR AT 4 R/ I, BT 52+
e oK A R B SR A Y SRR S

IR YRR IE Y AR S 5 3 R 2 B PRIE Y Rl R A, 2R ST R 1 24 A A
I AR SR E M BT 9T & P, 16 138 pH>8.5 UIREE R L4 3 KRB EM R S RIS AR5 M
B, T A B BT 07 e (249 85% ) W38 18 TASHFSE (2 35% ) , % W P Rk - 398 P 53 8 3 B 40 o AR 1
e, M B B A K AR ST XA 38 pH 7E 5.3—7.2 YU, Im R R A5 S 20 An o S AR AR, BE R U R
I o3fife , AR TRDRE G = B2 SR M RIS, ELTA AR = B M ot sy, R TR AR X = B AR AN W2 ELTA AR S 5
VIR 5 1 I AH DG 22 BH JR I5 ) 23 0 EC TRV AT — 2 s i), LA o = L2 R V5 ik ) ot 1) it 5 R L
BT o A S (4 7 4 R B T A SC Ui 120 B R T 0 o0 e, S R 0 S5 A T Ak 2R 1 L £91) 3%
W, R W R R TR D A RE T BARNIR] S SO B AR SRR L, AR A R R R AR XAk
MRS 1] e 3 A7 19 = SR A= M AIE 5, & SR 35 1) AR e I TR0 A8 oL A W v A8 A ) i Ao f 3 X
FEH T A YR AL RS IR IR K A B IR R TR I R 2 B A T 2R
S50V RIRER A A8 ANEAT A3 K BRURTE W) it Je 1)+ BB AN R PLFA & BB, 5% i i 2k 4
VEAEAL I B SR TR B AR AR O DR 2 R VR MM i R S Xt g R O g
PRTE I 0 oy ff SR DRI R B, S Ju FR R H S Ve PR 2T 2 i e R RN IR A B T A )
Y G iR . BEE RIS 0 o T Y SRR R TR], 78 s Y A= WA BEAER T, %2
W TR R AR 75 40 B AT i R 0 3 e T A A R R AR

ZRE T R BRI TR P o3 AT LI W 052 W AN R TR AR AT R SR 0 AR AR R B0 18 5 A ik
i RIEIR AR TIAR G . PRI IRIG SR o O 1 M o i B vh 35 43 0 ROV IR E Wi A K 5 o A
EUA — 2 B RRAE A, U8 7 Wi R LU ALK S 3508 5 43 1) - 90 326 A MILA , N 22 i e vl 0 1 2l
AR (B AR E SR AR KRR R AR R W A ALY R AR R E B A K R AN R TR
Wi it A B v B MU RETR S5 R AR AL R B T 8 S R AR E L B I B A0 P H A R A
BRI AR e e U R 2 AR N, RENE [ e T 22 LR (i E AR S R TR Y L AT B S A 1 2
T, FLUR A TR AR /), 28 R 20 081 A e AN 388 o i JL i i AR AR R X T e SR e A G,
Rt B A LA R 25 0 SR T AR TR A K FR I SR [ TR S MR 2 5 R T 0 23 ik 00 Tl 2 ) LA 2 TR R
F. P, X 3R YR R P 53 A O ZR A IF S, Ay 4 T T VR A b T T TR DR AR A S R SRS AT
FESL AR T 5 1 SERE S
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(2) VA4 156 =2 W R DX PP SRl A 0 5 et RN s 5 A E AN (] 0 e SO R AN (), 0 7 40 O ik S 25k
AT IR S ARSI X U E W0 R LR O R R LA 5 I AN TR R AR R R
TR 18 1w7c cy19:0.i15:0 FIECHAFEREAGAEIHL 18 1w9c X FREEAS (L HA — & M5 R 5

(3) AT AL bt R rh BT IE S on R RICR 2 W3 IE A OCOC R RIS 5 VR Wik BT R 1Y
R AR R B IE A OCOC R | HLAE PR A A Sk i T B3 5 38 1) B 17 40 - e o W B0 e DX B A= W v B
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