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Seasonal dynamics of soil organic carbon mineralization for alpine shrub meadow

at different elevations, western Sichuan

KANG Chengfang' ,GONG Yuanbo'** |, CHE Mingxuan',XU Manjing' , LU Chen',LIU Han’
1 College of Forestry ,Sichuan Agricultural University , Wenjiang 611130, China
2 Ganzi Institute of Forestry Research ,Kangding 626001, China

Abstract: To explore soil mineralization potential at different elevations in alpine shrub meadow, we selected alpine shrub
meadow soils at 3 elevation gradients (3800 m, 4000 m, and 4200 m) in Zheduo Mountains and investigated the carbon
mineralization characteristics and carbon mineralization rate by using indoor analysis methods. We used simultaneous
reaction model to describe carbon mineralization kinetics and estimated organic carbon mineralization parameters. The
relations between soil cumulative mineralization amounts and their influencing factors were also analysis. Results showed that
soil cumulative mineralization amounts and activated carbon contents were significantly higher in 0—20 c¢m soil layer than
20—40 cm soil layer and both of them were largest in summer; There was no consistent change of soil cumulative
mineralization amounts and activated carbon contents among different elevations, but the podzolic soil (at 3800 m
elevation) was the largest. The soil carbon mineralization rate gradually decreased with the duration of cultivation time, and
the decrease rate in initial 21 days were significantly higher than later stage. C; and C,/SOC value were significantly higher

in summer, indicating that the carbon sequestration capacity of summer was relatively lower than that of other seasons and
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the podzolic soil was lowest. Soil carbon mineralization was significantly correlated with soil total nitrogen, soil organic
carbon and soil activated carbon. Moreover, microbial biomass carbon could directly affect organic carbon mineralization.
The seasonal variation of soil carbon mineralization amounts was affected by the combination of soil physical and chemical
properties and environmental factors. These factors worked together to make complex changes in the components of soil
organic carbon pool. Therefore, the protection of vegetation and the rational control of summer pastures were essential in

alpine shrub meadows.
Key Words: shrub meadow; soil carbon mineralization; activated carbon; dynamic equations; season dynamics

AT BB 2 S ki A S R G e R OB P, 7 R BRARE IR R i AR A AL A o
B AR YR R ANOC R IR S AR R s - 4 SR T R RS R0 | 4T e £
FFAE R 3 HURR Y R G R A R e D R LR R R AR M I S 5 TR ik T
(), B 37 96 MILA T i K SRR E 0 A i A S T 42 2 TR RE 5 K R | 3R T A5 2
Ry HATER E T A RS LR TR B A D H AR T ARMORLAR A S R G A A
PRI IR AE A R A B SO e i 2R S I R Lk S ST R T R —
T SRAEHEAT I TR i FEVE N ) - R A I ZE 1 AR B A A D B, RS R 2E 1L b - A L
BT AL FLAER S 5% 3 1 BL 2445 e A BRAR I8 18 A3 R0CHs il S0 A T4y EE LW S B L

Pree s T3 EE R AR 2k, BT — M b 45 A, S T e E A A 2R U R A Ak
SR Z A DI i 1 SR 1 A S PR i 5 DX R I B AR AL IR IX i v LI N A M S S L A S R S T A —
Lk, B FE X E R E B R & I AES RGP E ATy, B, X 5 2 L i A ) £
SR L 2 AR AL LR O AT oY B T B S, AR DA 2 L N ) A ST B )1 P 21 AR ) 2
7R 4E 3800 m 4000 m 4200 m — NS E LA 7RI 11 2R b ke AL SR T X 3T
fetic i EAE T fL i S AT S UG T - e fe i S BRAR M B (R A DG R BRI 2 10 3R )
Ty AR FUAEE RIS i PR 28 LA Sy 2 1L b 0 A ) 9 2 2 e [ HR S 2 BN SR

1 #MREFE

L1 5 IX AL

B DS T DU )1 A8 A A 22 L P 8 ( N30°00'—30°08" , E101°44—101°51") |, fie i 4% 4962 m, B ¥
PR 4298 m., SR W FEAT 2 RS R R KB A R S B X, S TR R R € |, 28 3% o B IR Ak 4F H IR
2000—2500 h DU I AE-F- 3R /K i 1600 mm, 43S 8°C LA , R g K, T F 4=, 2 -5y
IR XA N e B2 ) e = T o
1.2 FEMEE

SR X IR M 2 76 7850 5 IR AR I SRR RTEE T, 2E4F 4200 m(4240—4290 m) 4000 m
(3970—4010 m) 3800 m(3800—3850 m) = AMEH I BT iEM , HARS FEHB LA UL 1,
1.3 FEACRE

FEMT 2017 4E 7 H (HZ) 2017 48 10 A (FkZ) 2018 4E 5 A (FEZ) fEr £l 3 MR E 3 ke
M, 7E PR N R 3 320 m x 20 m BRIEREHL, 7E B HARMERE DT SR AT S TR BURE I AR 4G 1 S8k A= 2% 2
WKAZ 2 A EHER, 202 (0—20 em) JERBUZ (20—40 em)2 2L, & ZRE L E A 3 KHBURE , FHK A
A 2RSSR AT TP BRAR R AT 7 W, — 13 2 mm 5, A 4°C SRIRAR AT BEFE DR AF
FHFI5E T3 th i il ¥ A HLBR AN 398 F AR 5K S — I H i, 20 B0 2 mm 100,149
mm 35 A L 5 2 mm G5 0 R 5 T E 58 pH (B, 3 0.149 mm 575 (%) AR 5 T E AT AL
fire oy B AL A B 2
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F1 HHERBER

Table 1 General status of sampling sites

B g5 TR ] TR FEAE
Sample number Elevation Slope direction Soil type Plant type
1 4200 m NE o L B )+ FGALRY B AL Y (R 3E AEKIR S
2 4000 m NE R FEHG AR A EEA N B PR KA
3 3800 m NE e IR R CEORAE)  RRRS R S A2 RS /INEE R LR

1 JE KBS ( Rhododendron telmateium) B85 BY ( Rhododendron intricatum) \ZE% 5% ( Potentilla chinensis) \#FBIK I8 ( Stachys lanata) 485t ( Aster
tataricus) A ( Pittosporum tobira) .4 #&#8 ( Potentilla fruticosa) ./NSE( Berberis thunbergii ) .3 H-( Cerastium arvense) .5%%( Rubus parvifolius) AR

3 (Polygonum calostachyum) i LUAA ( Sabina squamata) . 75K ( Picea asperata) V%12 (Abies fabri) |17 L1135 %% ( Rosa transmorrisonensis)

1.4 Wik
1.4.1 3 PR R A fh R

3 HLR Bk AT Ak R R R R R R SR - s Y g, FREGE 2 mm S A4 £
TR 50 ¢ i 4 =0, A 500 mL ] O, N EEZER 10 mL 0.2 mol/L NaOH ¥ /N, FH LA SCA AL
BB AL CO, , FSE6 2% 4 P 10 S5 B 8 T 20°C (I IE IR B FRAA B 55 42 ., [RIRHZESS S48 bk & 2 4
AT TR FRIRAE X B FE5E 1.7 .14 21,28 35 .42 d R o BB 48 F 53 0 WO, #4% H R T ik
kLI FE, B A NaOH WO, N AGE Y 1 mol/L BaCl, ¥ LA K 2 i I3 k45 757, 0.1 mol/L HCI JE &
AT E BLLEIH R DRI E T HCL i, RS E5 R4 HCL 115 3 CO, Bl , HI3A HLa s fb 3%
AT+ 1 kg/d B CO,—-C mg REAE, A H

C.=[(Vy=V) X Cyy)/2] x 44 x 12/44 x 1/m (1 = w) x 1000/t

K, € W FEFRIIA] S0 AL A (mg kg™ d7) , Vs EARE I TR AR AR EER IR AR FR (mL) , V R HE i
T E BT FE BRI SRR IR (mL) |, C o WA IEERTRVEFE (mol/L) ,m BB h (& - i () ,w N
TR B %) o REEFRIE] (d)
1.4.2  HHEEARTEA M B

A BB R e R R L ik s LRI MR SR T K, SO, 3248 B HLBR A3 A7) 5 H 44 R T EILIG
FERIE ; L3 pHpH T I AR EIKE SRT 105°CHE Tk, FEM H SRR B IR 2,
F2 HEEREAER

Table 2 Basic soil physical and chemical properties

— T 2% AAE B,
213 Lz Organic carbon/ (g/kg) Total nitrogen/ ( g/kg) Water content/% P
Elevation/m  Soil layer/cm
% £ = * & = K & = Ze £
4200 0—20 56.69 63.78 59.62 3.47 4.36 4.18 68.16 57.47 70.1 5.53 5.8 5.53
20—40 37.84 43.37 35.43 1.52 2.31 2.39 75.38 76.69 77.95 5.63 5.73 5.67
4000 0—20 53.92 60.10 57.32 2.67 4.22 3.82 61.1 64.39 66.63 5.83 5.87 5.7
20—40 30.33 36.72 27.53 0.95 1.28 1.46 76.39 81.22 78.36 6.33 6.27 6.01
3800 0—20 50.48 48.60 35.76 2.37 2.68 2.51 69.96 68.78 71.14 4.95 5.46 5.16
20—40 55.90 59.82 46.97 1.18 2.13 1.94 76.97 74.33 78.64 5.6 5.63 5.5

1.5 b
R —2sh 1207 R S RS DU BB b BRI TS AU, — B SRR R
C = C/(1-e™) +C,
K, C ok o FEZIRA DR R0t ; C OB FE v 0 AL A ALK % 25 C o0 B Ak WL &5 2 5 b A ALBR ™
A e s i8

http ; //www.ecologica.cn



1370 A E = 40 4

iz il Excel 2007 it 45 W45 b 2{E An 22, FIH SPSS 17.0 B AFHEAT B R &K 7 22 70 H ((one-way
ANOVA) ) LSD B:A6 I & TS AR 22 5 . 25 M (P<0.05) , Pearson FH G140 B 7 B2 40 BT 4% K % 22 [8] Al 4H 56
P SigmaPlot12.5 BT HUBRE AL 5 RR IS T2 E

2 ERES

2.1 HHECAMLR B E Sy R

WME 1 s, &R 9 ER LR B2 B E s AR E s rTieh TR FRRE R,
Witk AR BE e R AR RN AR R W) 22, (A3 e M s e S R B8, |
0—20 cm + 2 38 Z2FE L8 B #E5 T 20—40 em +J2(P<0.05) . R 3800 m HZ,0—20 cm 12+ 3 21
WAk KM A Bt 5 T A (R R AT T s, LA TR 1) 25 572 B 35 (P<0.05) , T 20—40 em )22 fifi 35 1 3 ) G A2
SEREARSE T A 3, RS R 1 BB (b R R 2 R 32 M 5, Rk 3800 m Kk 1 BRAE"

0—20cm ¥z 0—20cm FkZE 0—20cm HZE

| —e— 4200m
700 ' _o— 4000m
—w— 3800m

COrCERI L

Cumulative amount of soil
mineralization/(mg/kg)

;1 AR
Soil C mineralization rate
/(mg kg™ d™)
>

1

1 7 14 21 28 35 42 1 7 14 21 28 35 42 1 7 14 21 28 35 42
143715} H] Incubation time/(t/d)

20—40cm HZFE 20—40 cm  FkZFE 20—40cm HE

CO-CRMI L i

Cumulative amount of soil
mineralization/ (mg/kg)

e 1 AR

Soil C mineralization rate
/(mg kg™ d™)

1

1 7 14 21 28 35 42
R 37t 1] Incubation time/(t/d)

B1 TERRTAEMHRYLEE

Fig.1 Cumulative amount of soil carbon mineralization and soil carbon mineralization rate
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b 2 T AR K (P<0.05)

AR AR AN TR) 24T 38R Ak 0 38 i 5 HsF () ) 48 S22 0 ) AR — B0 AR FR R , B 5 iS00 DRl T e
R TR, TEREFRES 1 d I L R AR &, 3800 m 4K 0—20 em ,20—40 em )2 AL 53 5
12.46—45.48 mg/kg/d .6.25—15.06 mg/kg/d, 4000 m 4354 23.34—43.3 mg/kg/d . 4.39—11.36 mg/kg/d,
4200 m 735K 20.46—35.29 mg/kg/d 6.32—13.87 mg/kg/d; N&E 1 d B4 7 d, 54k Mk F &, 2 5071k
RS TN EIFZHTHTRGE . BAORENT 21 d HIEF (L R 255 T5 21 d,

[f—Z 0—20 em + )2 H IR A 1L E R KK K 3800 m>4000 m>4200 m, ifij 20—40 cm + 2 LRI H
3800 m>4200 m>4000 m, H. 3 2T 0—20 cm HIERH (L H R B 2E 5 T 20—40 em + )2 (P<0.05)

2.2 THEAHUR EALLE

H 2% 3 WA, — 8l 1 2E PR RS AR A LA A B AL sl A H LA B EK 0.99 D b, &k C 2=
A S BT EF TS EA T, 0—20 cm 12 C KK N E B RS, EFRZ , KERIK, HER B E
(P<0.05) ;1M 20—40 em +JZEA — M Z e T2 R 2 LR g mi K, A
P C, 225 1.3 (P<0.05) HAE 3800 m JRAL + ik B f e, A KAk 1 3 b Ve F e

R3 FRBERIEANBRT LN —RHNESH

Tabal 3 Parameters of the fist-order kinetics for the organic carbon mineralization

- = P -
Elev/iii/m Soil ii/cm s::zn (m(;{l/f{g) (m(;%(g) CorS06/% ' K
4200 0—20 ) 13.61£2.65Aa  955.17+165.21Aa 2.24 0.032 0.999
* 11.01£2.79Aa  327.67+14.26Bb 0.75 0.029 0.999

# 25.47+4.99Ba  599.93x11.41Ca 1.01 0.012 0.999

20—40 B 9.29:0.72Aa  126.55+6.23Ab 0.80 0.023 0.999

e 3.19:1.94Ba 79.78+2.99Bb 0.29 0.055 0.998

% 11.0621.41Aa 84.66+7.22Bb 0.30 0.029 0.998

4000 0—20 K 8.87+3.33Ah  686.99+15.2Ab 2.62 0.042 0.999
* 17.79+4.2Bh 406.440.38Bb 0.78 0.032 0.997

# 21.8244.45Ca  674.71£39.79Aa 1.18 0.022 0.999

20—40 K 5.62+0.84Ab 72.9242.17Ac 0.63 0.041 0.999

7 9.46+1.69Bb 62.69+4.22Ab 0.26 0.042 0.997

% 9.46+0.52Ba 56.71+2.87Ac 0.41 0.028 0.999

3800 0—20 K 16.23£5.80Aa  1010.25+27.05Aa 2.83 0.032 0.999
* 22.64+8.26Bc  883.35:48.58Ba 3.32 0.032 0.999

% 9.01£1.01Ch  328.92+27.7Ch 0.82 0.014 0.999

20—40 H 8.25:531Aa  224.26:14.05Aa 0.83 0.04 0.997

* 11.74£6.78Bb  246.94x31.38Aa 0.66 0.037 0.993

# 2.16:0.54Ca  178.39+4.82Ba 0.43 0.023 0.999

AR E PR R — R 7] — 1 2R [ 75 2 8 2 53 35 (P<0.05) s A JRl/NE TR [F] — 75 [l — L J2 R R4 2 8 2 5 1.3 (P<
0.05)

Co/SOC {HAE S W+ A LR Y [E A7 BE ), (B8R &7 , - 8 MLOR T 1k BB J i, A7 BILI [&1 47 BE 1 /N
Co/SOC {HFF 0—20 em + )24 0.75—3.32,20—40 em +)2 4 0.26—0.83, KW L +)2 B E &S T TH L2,
] — 2[R ] R 3800 m ek, AN ZE MK IA R B R K, FRERZ  KER/DN,

SR C A —8UW B AR LA (B AR A )2 R AR 2 BEH 3800 m>4200 m>4000 m H 0—20 cm
+J2 C, BERT 20—40 em )2 (P<0.05) , 5K LT (LR B (k) £ 0—20 em +ZTERHIN 0.012—
0.042, 20—40 cm +/ZFEHE K 0.023—0.055 , Vi B T ERRT b R 5 Ko A8 Bl 2 |, LS 2= i %A
— AR
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2.3 ARG ST AR

T A MU b 32 1 22 128 H RS (1 2 2% el A, AN [R) 9 PR 4 43 it e SO [ i WL 3 A vp £
S A: L S 3 A TG e o8 ) T PR 43, T2 o gt AR e X A e O AR A L 4 L LIS A LB 4143 X6 35
AR Ak BE AR, EA W A 2 AR DRI, T e 2 A Ak [ 2 R ) R PR B R Y FE T AR
ko HE 2 AL AR I i S I B e, R 2 R B, 7E 0—20 em T2 HIEMA Y E
B 5 F M 157.63—538.52 mg/kg, 1 20—40 em + )2 1 BERA M) sk 5 5 52.84—247.92 mg/kg, K] I
+E e RS E R T PR, 0—20 em + 24527+ HEGAE W 5 b G 25 VR B4 ARG T ARG 5 T
20—40 em )2 E HEAR I BRI SE RS s HISTE 3800 m k5= o

s 4200 m 4000 m ==3 3800 m
® 700 - 350 -
& 0—20cm 20—40cm
E 600 |- 300 - l
wf 500 - [ 250 -
—
g§ 400 - T 200 - T
g B
= é 300 + T% T 150
5 200 i 100 - T
E
g 100 |- 50 - I
= 0 0
= & £ " #* E=
= 600 500
i 0—20cm 20—40cm
£ 500 [
£ 400 |-
~ T
x5 T ! !
S£ 400 - T
E3 300 .
#E 300 -
& 200 |
=3 200 |
E
2 100 | 100 |
z
0 0
) £ H & £
25 18
g\ﬂ 0—20cm 16 - 20—40cm
on
g 20 14 + l
w3 ; 12 + ;
2EF I5f I T T
R : 10
2= 3 W
= L
M.g 10 | 7
RE 6 L
o
= 5 4 [
=
E 2
0 0

Z=H5 Season

B2 AEGBEIEREYEHR TAER ZEXFTNBSTEL
Fig. 2 Seasonal dynamics of soil microbial biomass carbon, dissolvable organic carbon and readily oxidizable carbon for

different elevations

ST A B T 02 SR B, IR T T AT B & BT AR TR, 0—
20 em 244 715 AT BLBR B OB IR 17 2040 em 2 Bl EHR RO S WAL
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0—20 cm F120—40 cm + 2% 154K 35 LA MU Bk B3R 14.56—17.23 ¢/kg 12.1—14.78
g/kg .5.5—8.48 g/kg F19.77—18.16 g/kg .6.97—11.9 g/kg 2.98—7.98 o/ke, WK B EZH S , MERZ  F
FAK, A2 0—20 em + )2 IS FAA PR — SO0 IR L, T 20—40 cm + 2 HEE K R ATE
SERRARE THE 1 H FLIAE 3800 m ik K, HHEEHEIRZE ZHMER Z A EAER , SRR E Z
e, IX AT RE T2 1 AR A 5 | Y I 0 R A Ak A 45 B SR W T PR R SR AT X B S TR A ML B AR
g
2.4 B3 IL S RO R

IR A7 TR A SRR N, R 4 FTLUE ) 1 R Ak S SR Y Rk
P F A (P<0.01) , 5 RIS KR R A WL AT PR 2 FA R i W E A DG (P<0.05) . HIEARA
A AU S ik S AR | PTVA PERRCZ LA TR B 3 M DG (P<0.05) , o 50 S H 8 Bl nTE A
BURGAR 2 AH G, R E A LB P AR 2R 250, 48 pH Bk RS 3 iE R A7 535 A1
KM (P<0.05) , F W] 3R] B PERR 32 - IERROREE | Bk BB, R AU 10 I 225 PR AR 1k 32 45 il
W) SRR BE KT RO 25 A5 ) TR Rk 26 IR TR 3R 3 38 ML 41 ot & A 5 B 4281k

R4 TERTHSEELEREEXES

Table 4 Correlation coefficients between soil carbon mineralization and soil properties

Tk IR ERS VER A
3R bR - FIKER £l ALK Microbial Dissolvable Readily
Soil property P Water content  Total nitrogen  Organic carbon biomass organic oxidizable

carbon carbon carbon
ALK -0.291 -0.679 ** 0.715™* 1
(GR7=A7 -0.387 -0.435 0.579* 0.58* 1
CIR e 73 -0.675** -0.503 " 0.719** 0.503 0.517* 1
VERI%S -0.026 0.127 0.183 0.638"* 0.581" 0.502* 1
VAR iR -0.298 -0.514" 0.486 0.538" 0.743** 0.542* 0.568 *

#* P <0.05, * * P <0.01

3 iTtig

AT L AR R 2 2 T A8 B RS 1 52 %5t AR N [R] VA DR e e 2 AR 5 A 0 I
22840+ ORI R S AR R & S E IR R Ry b B stk 22 7 TR EE R T E N
HHERRE LR IR | BEAS ARG 1 B e A MUBR A AT 250k e H IR N R 22 Y AP s b &k H i 2
- fE AR R I 0—20 em +)2 BE T 20—40 em +)2, HHR I E &m0 5786 M 3800 m K
b Ak R R AR, I B 2 i JE b X - S fh i 4K, R Ab 4 4 58 SR b i e v 98 ) £ 5
WFFEIR K B0, AN TR 21T S f o 56 B 25 5 75 s i) P 4 B 30 4 A1 L o AR R R | X S 1 2 9 45
AR5, BRI s R A, 3 AT BE R T R R M R A A T AR T A 3R 4, T
AW R R (A R IR L IR R, MBS R IR T, 45 A ML RRAIL, ek
WG P12 e R I, (A5 - SR T Rk /N IR 2 Tk T ARG A . A9 TP R A MLER b 2 S AE 85 3R
21 d BEF & TG 21 d, H 21 KJ5 S /LRI E s AR E . Ui 21 d o] B2 s Mk 1g 1%
0] GERLRBAG AR 0 e AT A, I LR fb 5 3 KR A PR B P4 43 1 AR DG, ELA: W i ik
MRS f =, 26 WG PR R4 43 v B e o e R RE A R ek, R R A LR M E Y S Ak
FFAE— 2 BRI 2 2259 NI A e WL I — @ IR BT 22 57

FESINZE R A5 R 5L 00— R sl A T A e 0L 20 DR A 355 3540 300 - 498 v 5 e A 1 103 40 B
SR FE , M RONIE TR A 3 P B o i ™, AR g, — sl 5 R BE AR I O L& B fhad 72
R Co M Cp/SOC IR 0—20 em LZ B EH & T 20—40 em 2, HE Fhm ., KIS EHR0IXE
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F AR AE S RS, B 0—20 em LR LIEEBRAESIIRT 20—40 em 1JZ . AIREHR T F i ik L R L |
T Wt it B o SRS LB A AR 2 v, A 1 S 0 T P B PR B 3 B e R B f K Tl —ZE 1 A T
g4k Co/SOC PR B 3800 m ek, WK AL - [81 B RE 7 BT 55 , 3 T RE -5 AR IR 10 LB TIA G

TR EA YU T B 5 5 B S AL S o i ASERE X AR ) R A T R s A AL
BV RO HLER LB B B S S Y R R | e R A R S TR AR, S B AR S R G
HFFRF IR AL IR MR A L MRS 2 R, I T 2 R 3 AR
[G] A5 LG PR OF B — B = A %, LB W R AE R TR b DX e AR =ARA
B TR SR Y AR RS A LB AEAS TR b XA e &A% AR AN B T AT
BRAT AN [ XA B R AR A AR (AR AR 7 AR g v R A A Wy e N 5 SR AT L
O SUIAY e = =N T Reey i o SVl e oy Rt e N £ A § O E O s SR 3 /T - = Rl A9 o = 1 |
REr T 5 2= R BB U s MR R AN A AT e AR A IE 2 | AT 2 2R 35 P AR 1 AL AR 2 HL
T2 o TR A T B A MUBOR IR, (822 B B B9 37 70 FOK o 264, I 9 W AR 2R - i W 22 R
Wy it 2 ST A BIURSG 1) 2 B T A T D A 1Y) T PR 2 I 3 R G, W45 gk
oy Z IR R EY), EATRARIR S I E T LA BT —E R - RAL T 3 s PR B i 15 1

4 #ig

(1) 28 T4k 30 BN i 5 R fL R by 1 B B 2 e e ) 2 9 R A S A L e R ek 2 A, &
SERA P A B B AR I ) BAE RS B AR PR T AR, ELRT 21 d FRIE R 35 T 5 21 d HAgS s TP 42,

(2) #8134k 2 2= L eI AE ) B IR, HOR A = L S BR RE A T el wcfe) £, 3 (b 5 2%
KR AR B S ERR AL  E A SE , LU Wi R o i B L4

(3) R TENE PN i) - R A 7 15 AR AL 32 A M S AN ERISE [N 728 B 520, 1 6 [N 73 [ 44 0t A £ 3
AHUBR RS L o S AR . X T i FEHE DA o) b DX AP AR TR ) (4 B S R 7 ) 5 PR 28 G 2L
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