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36.16.,18.56 ,—11.29 F1-22.49 C g/m*, BEFCHACHE R AN, A= 45 R Gebi [ 17 A8 2 WP AR . PRIk SR UG B A 375 1 Ak
1] L S BOAR FCE SR 2 0 [ VD RS A B T R B R U AR S R Gk AR ) R s R R AR A

KEEIA  B LRI FREAL ; - IEIT I A Bk [

Effects of desertification on soil respiration and ecosystem carbon fixation in Mu

Us sandy land
DING Jinzhi'*?, LAI Liming', ZHAO Xuechun', ZHU Linhai', JIANG Lianhe', ZHENG Yuanrun'*

1 State Key Laboratory of Vegetation and Environmental Change, Institute of Botany, Chinese Academy of Sciences, Beijing 100093, China
2 Graduate University of Chinese Academy of Sciences, Beijing 100049 , China

Abstract: Desertification greatly affected the soil respiration and carbon fixation potential in arid and semi-arid area
including the Mu Us sandy land of Northern China, and therefore changed the carbon circulation in regional or global scale.
In order to reveal the temporal variations of soil respiration and their controlling factors, to understand the effect of
desertification on soil respiration rate and the carbon fixation rate in Mu Us sandy land, the main desertification stages in
this area were identified in this study as Stipa bungeana communities on fixed dunes (F¥S) , Artemisia ordosica communities
on fixed dunes (FA), A. ordosica communities on semi-fixed dunes (SFA) and annual grass communities in active dunes

(AL) based on the previous researches. Within each of these communities, we measured the diurnal and monthly dynamics

E£WE ;T EE G ARR A TREZ Y R H (KZCX2-YW-JC303) 5 EZK HRFHER 40 H (30671724)
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of soil respiration using a LI-8100 Automated Soil CO, Flux System. In addition, we made field observations of the net
primary productivity. The results showed that: Diurnal soil respiration rate varied significantly among different months in
FS, FA, and SFA communities, but not for ALL communities. For all communities, the highest soil respiration rates were
observed in 9:00 —10:00, and the lowest at 18 :00 in May. However, the highest and the lowest values were observed after
12.00 and at 7:00 from June to September, respectively. In main growing season from May to September, the mean soil
respiration rate were 99.79, 88.13, 47.95 and 13.82 mg-m™h™" for FA, FS, SFA and AL communities, respectively.
Monthly soil respiration changed significantly for FS, FA and SFA communities, but not for AL communities. Mean soil
respiration rate was lowest in May and highest in July. An exponential relationship between monthly soil respiration of FS |
FA and SFA communities and monthly temperature was found to be significant. The associated values of Q,, were 5. 87,
5.05,4.02, 0.64, for FS . FA SFA and AL communities, respectively. Monthly soil respiration was found to be linearly
related to monthly soil moisture only for fixed dune communities (FS and FA), but not for SFA and AL communities. A
regression model of soil respiration rate against soil temperature and soil water content at 10 ¢cm depth indicted that soil
temperature and soil water content accounted for 69% — 87% of the total variance of soil respiration rate in different
communities. Linear relationships between monthly soil respiration rate and root biomass were observed for all communities.
In main growing season from May to September, both mean root respiration rate and mean soil microorganism respiration rate
decreased with worsening desertification. The ratio of root respiration to total respiration were 51.40% , 59.99% , 70.85%
and 45.86% for FS, FA, SFA and AL communities, respectively. During main growing season from May to September, net
ecosystem productivities were 36. 16, 18. 56, —11.29 and -22.49 C g/m2 for FS, FA, SFA and AL communities,
respectively. The carbon fixation potential of the ecosystem was inversely related to the degree of desertification. Therefore,
the facilitation of ecological succession toward S. bungeana or A. ordosica communities in fixed dunes has potential for

increasing the potential carbon fixation rate and plant communities growing in Mu Us sandy land.

Key Words; Mu Us Sandy land; desertification; soil respiration rate; carbon fixation
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SR IR A/ S R A LA ) ORI ) RN U TR SRR IXES A S RS
T ARRFEE Y R T 2 1 e 2 phy e ) R AURE I B L R, LSRR R A 2R 36 1L
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PR 2SR R T U AR AR U0 v i - S I ST £ 5 (L X R S A o R op e
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iy, BRI AT DB TR AW,

YT, AR SCEICE B R U b EAL BB B A B VA AV o F 8 0 G2 0 5 5 1l 3 VAL AN [R] B Bt - 4
-2 IR AR A0 5 1 R b T 2B i i AR Ak, 8 75 12 X e V5 A AS () 9 132 A ST 0% 1 725 Ak R o B 5% 45 1l
BL, AT e A X 6 1% 2R U b - S0 R R i B 5 1) B2 i), 2+ D28 6 1% 2800 b e V0 e e 31 5 AR AU 1 17
X FE it
1 WRAZE
1.1 BRI

FF X HLAL SR /R Z2 3 i 4 AR 9 R 0 A B B R Vb, AR BN 6. 3°C AR /K N 346mm , FELAE
hE7.8.9 A, =10CHUR R 2754°C , Moy PEALRE b2 T BAREN 5 ( Stipa bungeana ) W )5E, HAT{UE 245
A TEZE A b3 2 HE AR ( Artemisia ordosica ) TEVE 2 XD 4 b 51 58 R AR w2 L3

VO ARG 2> I S VD L 2 E VDM | [ VL 3 AN B, e BA AT SEAE B RV b Y s M 2
A7, PP [ 2 VO HIAS [CET PRV (FS) e VoIl v (FA) R EDE Y s % (SFA) i sh b 1 42k
YIS (AL) IRR T R U M S AR B 32 s I i R AT 9% 4% 2 AU BE 9% A RSAIE 3 D0 Sk
AR [CET E RS 3 A 1) 1 HEZR TN JE4S 4 sk 45 1 s VA W R BERU 12 b T shvb Hi iy 498 o i 45
L, B SURL A R AR 4 R T 105—420 pum T 7E 85 185 9% 181 i v0 b 1, 3B BB AR 240, R /N T 105 um 1Y
W IR S R, A AT PR GEREE ST e 0—30em + )2 AT HLAR & R 3,19 3. 42
3. 13mg/g; HHESR S EHN 1,19 1.98 1.83 mg/g; 13 pH 53514 8.86.8.92 8.81'"

1.2 3P R

ARWFFEALH] LI-8100 37 f58 F il i 2248 ( LI-COR-8100 ) M5 - JENPIE R, 75 [ & VO HIAS [QEF S 1 E v
FE SN V0 b — 47 A R AR T A5 S PR/ N B P& I BE ML 2 3 4~ 13 PVC 2R ( 42 20em, & 1lem) , 78 5
TP R I T8 75 A 7 PR B R A8 DR/ DN 8 9 s B ikt 4, 4 S B e A T RS A7 | P S B i o A AR
B B 23 b R B R ] X B EL G 3 AN PVC BR, BT I A HE 240 BT, S5 RO Ak M B4y, AT B
AL HL TR A P54, IR B A A R W B ) 43000 2 2009 4FE 5 H 10—13 H 6 A 19—23 H .7 H
19—23 H 8 J 17—20 H 9 H 13—16 H R 7 A28 18 i, B 1 h M 1 U, (R H X B4 1 v
171 I , (B A A1 29 10min , FHTRCE S80I R H B5{H , 3R B By LI-8100 43 B4 1F 47 B L
PRSI SE 052 R R 10em , F 437 - 59800 3 0 + e 18 BE () R
1.3 b b MR AEYENE

A=y D el PR i W0 5 ] 5 - SBEER [R) 20 . X6 T REAKE W) IV QAR TR 20 RF I N sl V0l 1
AEAEREYIRETS A 5 A Tmx 1 m (YRR ORI B 56 BE PR JTIE A i s X0 T2 AR HE TR a0
&R, A 5 A Smx5 m BURETS 0 SRl e e iR L BE | 92 B BRSSP RE T Y A R A ) 0 PR 2
KAETT I3 A Tmx Im I E AT F 0 AR AN 2, [RIR, A R O BP WS SR A T I8 1R D95 0 i, 45
30 A4 e 4 o 5 R T 3 i 1 R R TR A S AR R (A )

b A I S H AR R 2 BUREIREE R 50 em, 430 —10 em (10 —20 ¢m 20 —30 cm 30
—40 em 40 —50 em HATHMEDGE o X T FAKE Y HE 5 A2 00 bt b AR )8 A DT N A0 242 H0 10 emx 10 emx
10 em (Y F A4 X5 T2 AT I8 26 U R b 2B )i RE 7 A )2 42050 emx50 emx10 em 44, 7ESCEREE
PR, I 40AR ( EAZ <2. Omm) AR ( BA£>2.0 mm) , T 85°CHET 48 h JFFRE

S blRI, 75 AR K R ECH,0 438K 43I0 R Sk AN [l R A B 0 464 T 0 830 008 88 A U000, SO ¢
4 5,10,20,30,40cm,

1.4 Bt
i ] SPSS 17. 0 #EATEHE T, Ry 225087 L 4 A FEVE AL, ORTR] A 43 2 8] Y - S F s R
SR FHHE OB 43 Bt = S 5 5 R0 -+ 38R 8 H AR JC R R — e 2t [T U A 7R A - S8 e sk 3
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TR EH AR R TR

Rs =a "™ (1)
0, = ¢ (2)
Rs =c+d W, (3)

K, Rs B HIERFI A (mg-m™>h™") ,a,b,c,d HIESEL, T,48 10em WEM HHERE(C), Q,,H
ST R Y T AURR A R B, 8 e — TR ) - R R S IE T IR 10°C LR Y R HERE I
HRMEZ L, W, 35 10em B R IR & KR

I TR (4) F3 07 T ERT I 48 5 - IR B N - K A DG 2R

Rs=a+b T\y+ ¢ Wyy+ d T\,xW,, (4)

K a,b,c,d BIRIESE, IR ECH,0 487K 430 5 #4183k 76 Az 4K 25 J 08000 i) 3 058 B 540 Ay
TR (4) T 4 DAEYIRE IS R A K R T IO e A BTl i

T 4 RIS TR A 43 5 - ST S R S4B H 308 A HL 36, FHORAS IE 4 AR RER 45 A L HEngmg
1) H BE, SRA SBT3 - R %

R — TR [FE 5 R A3 BT S - ST I R S AR R AW G R I B AR R AR W i ) ) - 1T
W 3ok Ay i /N - SR AL I 67 AR R IR i 3R ] 3 et A S I R Sk SRR A A W W R 2 22 AR F ot
A B8 = ST I AR [ 4 43 (8 A G Bk 2

KA R4 1 (NEP) £ BB R G IR EFHE L, T RAT .

NEP = NPP-Rm (5)

K, NPP FRRAEBRGE R E— 701, Il T Y BT DL 0. 48 # ki, Rm Fom HIEMAY
WP B, NEP N RS GEB RGN GRS
2 #R
2.1 LHERPIE R H AR L

[ VDA FCAT SEREYE (FS) [ VD HU S B (FA) [ E Y g 3 94 (SFA) i shvb it 1 454 e
AHEYIHETE (AL) £5 7 4800 w2 0 B AR AR s B 0284k, 5] — A Oy AS R RIS 2870 AT 4% A I RR s

5 H, T HEF I R B AR H BLAE 1800, e K AE T ELFE 9:.00—10:00; H ¥I{E i KB /MEIK A FA FS,
SFA (AL,

6 A , T HEFI s R K i M HBLAE 11:00—13 .00, fe/ME H BLAE 7:00; H AR 8 A1 H 248 b K 2)/MK X
4 :FA FS SFA AL,

7.8 H,FS FA SFA 3P A AR H B 13.:00—15 .00, Fe KA PLAE 700 5 4 35 00 53 5% H AR g A
H {8 H K E/IMEIK R FA FS SFA (AL,

9 H, KA HIAE 11:00—13:00, Fe/ME HIAE 7:00, - IERFUE AR H AR A H B{E B RS/ IMK IR
49 :FS.FA AL SFA, £ 7.00—11.00,FS 1 FA (% £ ERF0 83 0 KN H 2R f G S5AR T, FS 1 42
1 HE ST FA; AL 1Y RPN R H AL 5 SFA AL,

TSV HAT IRV (AL) FE 3 A A K 2 oy A 0 I R 1) H AR IR A/, B AR e Ll sl 7 11, 2—22.2
mg-m >h™' ZRI(FE 1),

2.2 bR ER R H ARk

A TP RETR | 18150 10 iy v A 5 R~ F [ 5 U0 by 8 A % 1 ST e ORI R B W i H A8k, A B
AR A LR B S H AR, Z Rt e, 8 7 A iR BR ME, Bl B RAIG, 3730 U Hh A 07 I 5 R 11
AR, AR (BR 9 HAM) P34 - EnF i % iy KB IMEIR A . FA (FS SFA (AL( P <0.05) (% 1),
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El1 AEEYEETEFRERATL
Fig. 1 Diurnal variation of soil respiration rate for different plant communities

i 2 U HBAR B 25T (FS) (IEE WDl s i (FA) (A F 58 VDU S VS (SFA) A SIvb it 1 ARZL AR (AL)

®1 FEBEERFLETREENLER (mg-m™h™")

Table 1 Comparisons on soil respiration rate (Rs ) in different plant communities in growing season

A 615 VD A TR 2 A v IR U i 25 7 v 2 [ Vb H A v Wl s —AF LA YR
Month FS FA SFA AL

5 25.92 +5.18a 44.93 = 12.10b 22.03 + 24.19ac 12.53 + 2.16¢

6 69.55 + 17.28a 93.74 £ 24.19b 48.38 £ 7.78¢ 17.71 = 15.98d

7 149.04 + 38.88a 177.55 + 35.86b 88.99 = 47.52c 13.82 +3.04d

8 111.46 + 16.85a 136.94 + 35.86b 62.64 + 13.39¢ 9.94 £ 1.29d

9 104.11 = 13.39a 85.10 + 22.46h 27.65 £ 2.16¢ 25.49 £ 6.48d

TR NG PR AEAR R B A 0 A R RETS 1 - R e R A7 £F B % 22 5%, P <0.05, n=3

2.3 NI ECR S IR BENOCR

XFF FS.FA SFA AL M5, R R P A AR S 18R ( T,) FA7E B E NI XX R (P <
0.05), Hr AL H3EnpiR s 7, 2 B EN AR P <0.05) (E2), FS.FA SFA AL 1 Q,,fEH53 4
415.87.5.05.4.02.0. 64, BEEFEEACTREE RN, Qo (AR WIREAR , 22 B ST B AL TR B (4 38 Jn o 45 1= 307 W%
RN - R E 2 AR A R S T AAI

XFF FS FA SFA AL M 75 , 3800 B 0T - 0T 25 ) A5 1k 1 A e o i 3 Y Ak R 32 1 o 0 177 8 T AR 11K
XFF FS FA M5, Rs Fll W, 5 B IEAHIE (P <0.01) , 3830 3 2 B ) 11 5 V0 Mo A Wy e v -+ SR 0P i fy o 8 [
T, W6 HENE B BB, A SR L BN X T SFA TR, Rs Fifi 39T R AR T e vk R E AR A 2 B
IR TP ™ F A 3L Sl v MR AR 4 1 IR I e SR ko + RV (W) H AR AR BB g N (R 2) L X
- R A A AR R
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Fig. 2 The relationship between soil respiration rate and soil temperature at 10cm depth for 4 plant communities
[# 78 Y0 HAS [ BT ST (FS) (TE VO s B i (FA) 2R E Vil & % (SFA) FIAL SV | AR A A VR (AL)
F2 TETRERSIEREMNDEFE
Table 2 Regression equations of soil respiration rate (Rs ) against soil moisture (W, )
HUBE FEARL 1 )7 o ,
Plant communities n Regression equations
[#] 3E YO HAS [ BT S RETR FS 8 Rs = 0.07 + 11.38 W, 0.72 0.000
I# 5 V0 b il s HE R FA 8 Rs = 0.70 + 11.01 W, 0.56 0.001
L[ E VP s HETE SFA 8 Rs = 0.83 +6.07 Wy, 0.37 0.080
TP 1 AR R RETE AL 8 Rs = 0.38 +0.02 W, 0. 004 0.860

LIRS W, | T WIEIHHTRY: Rs 5 W, T\ IWESHB S RNR TR, REA AR
JE R 7, SR R - S B T AR S H AR A 69% —87% N AT AR Rs 55 W, | T\ BRI &
PERRAN A K e P IR AU BRI (K 3)

R3 TEMRER(R)STERE( T, MTERE(W,) BEEFEE

Table 3 Regression equations of soil respiration rate (Rs), soil temperature(7,,) and soil moisture (W,,)

YIRS AR EIEp¥ 2 p
Plant communities n Regression equations

5 VO HLAS [C AT S ETE FS 8 Rs = —1.52 + 0.06 Tyg+ 8.26 Wy+ 0.22 T;yxWy, 0.874 0.000
B 7 o b TS FA 8 Rs = =3.62 + 0.18 Ty+ 13.45 W;;— 0.08 T)yx W, 0.814 0.000
[ P HE SFA 3 Rs = 11.76 - 0.44 T,,— 84.53 Wo+ 3.61 T,yx Wy, 0.688 0.020
b —AE AR RS AL 8 Rs = =2.34 + 0.12 Tyg+ 28.05 Wyo— 1.19 Tyox Wy, 0.758 0.008

2.4 HIEIPIRECRGRA AR

WA AW SRR R HAT BN — B A R | PP i o A SR 2R A W ) R (R BT s
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Table 4 Regression equations of soil respiration rate ( Rs) against root biomass ( Br)

TS FEARL GIEp: 2 »
Plant communities n Regression equations

[ 78 VD HAS [ AT S RETE FS 15 Rs = 42.83 + 0. 17Br 0.48 0. 002
(FPRER TS RTIIE= 2 5 3 N 15 Rs = 39.93 + 0. 12Br 0.61 0. 000
2 [ E YD Il E RS SFA 15 Rs = 13.98 +0.25Br 0.72 0. 000
BT 1 AR RIS AL 15 Rs = 7.49 + 28.78Br 0.79 0. 000

WG L SERFIR R ( Rs ) SRR ( Br ) BYIRNET7 RE A 2 B9 e W) I IR S8 3RTE FS (FA (SFA
YRS, HR 2R IR AE S0P rb BT o L 12 S0 K 3 3 v b (o 2 W P I o R A R, (U 7. 49 mg - m ™
h"  EJRAE TSP b I o A L B A B e, 35 54, 14% o B ST BEAL R E AN B, AR AR IR IR ol 21 40y I R S AN
IR REAR (3R 5) o

R5 RRMFIRAN R Y PP IR R 50T IR AT S A B B

Table 5 Root contribution to soil respiration in different plant communities

P + ST HRAR M (G713 RPN/ 0T %
HYREE o . S o
. Soil respiration Root respiration microorganism respiration Root respiration/
Plant communities o o P . .
/(mg-m™>h™") /(mg-m™>h™") /(mg-m™>h7") Soil respiration /%
[ VD HUAS [CEF EREVE FS 88.13 45.30 42.83 51.40
&5 VD Hu I & TS FA 99.79 59.86 39.93 59.99
F [ VD H T 2 FE VR SFA 47.95 33.97 13.98 70. 85
WL 1 AEAE R YIRS AL 13.82 6.33 7.49 45.86

2.5 BB R R E R A

FEEARE(5—9 H) BE ARG A= IO IE A B E U MR SV A 25 R Ge e A= 1o 1
F WA AL TR B B e, A 25 AR ST M e I 1) B DR AR LUK, AR TRAF S VR 1O NEP 2 25 & T il & 1
v R REE R BRI (£ 6) o

Fx6 FTELEKF(5IN)EDSEEHER

Table 6 Carbon fixation from May to September in four plant communities (g/m?”)

- Hi b v e MR RGPk WA Py WER RGN
TaYIREE . .
.. Net aboveground Net root carbon microorganism Net ecosystem
Plant communities . . R .
carbon accumulation accumulation respiration production

i 2 VAR R PR FS 42.56+8.84 150.88+15.49 157.28 +36. 16
[ 2 VD I B R FA 78.11+15. 14 87.05+16.99 146. 60 +18.56
s [ 78 VD T B BEE SFA 31.39+1.34 8.64+1.42 51.32 -11.29
Wb 1 AR AR RRTE AL 4.98+1.55 0.01+0. 005 27.48 -22.49

3 Tt
3.1 R IERT AR RS P

IR B A IR W GG AR 0 SR R AR S, S R BEAE AR R G AR R
KRURF WA BTN A rp ER 5 TR, 3K RO IR e A i A e e
T e o S A A 17 (4 L R R 0 R - NP IR R A Y ARBIRSE P R R A
VO HLRE TR (FS F FA) 1308 H AR ) 2 F 2 — e A 5209 5 A, R385 (% BRI/ FH O
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I, TR MO 7R — B AR IR T S R X R R G Ry X R T R SRR R R I VD b A F
FEEERIE BN T SFA R AL, - 3E0F I R A9 A AR fL 5 + B R A AR RN EA B T
FS #l FA,SFA F1 AL 22)2 H3E ML, 157K J1 8K, 0—10em 12 P 3 & /K 8K B -3 S K B 21 s
RN AT REE 330 SFA Al AL 3N A ARk 5 4 58 B AR 7E A e i =R A

I LB, FS FA FI SFA A - HENF I R 55 4 e B 5L IR ARG, 35X 528 T s 45 2 AR R R IO VD b A i 55 25
R, MRS R R R R A H AR R TR Y Q, TE AT EAL AR BE A4 i B /N, B 4 35
I W 3 24 Ko YAk B8 P e Bt SE VB A 0 T B T 08/ DS o 37 3h V0 R 0 B A K 2 ) - SR W s R 5 - S P
G, BT B BN TR, 58 2 7E — R L PRI S PR S 3R %o - R R 4 e 1, - SR
JEE 1) BR 1 4 FH AT A 5 S50 I WA 3 3R 1) 0k 3 ek AR AT, P R i R 5 4+ 303 8 7 3k sl U . 2 67 A G
KRB
3.2 JEBALNTE VD A R IE R A5 MR

T RV MBI B P A Rl B e Ak A, A A A R A s B AR R A
o A, R RS R T R, SRR S B i | BRI IR (AR AL b 2 R e - HEDE I AR ML, AP RIS
RUPHAE S I R | A K 2P 44 A S P s 3R R - S ek R AR i AN AR R R B MK IR R FA FS |
SFA AL, BT 5 A0 A5 3 9 0 280 170 4 35 R ARG, AR T FS, SFA I AL B -2 4 HE WP 5 R AK T 45. 3% I
82. 6% ,iX SRR MREE FERHR IV M A AIF 78 45 AL, STEvbefh Ay in ) o6 75 10 b 1 I 247 - ST i 3k 3tk 25
%, AR B NP W R X PRI 25 R H AR AR 2775 A8 Ak 10 SRR REAIR AR 2R P I I sl A 9 P G i = ST 1
TRy, BRI T AL i B rf AR R IR I R AR A By I I R IS i) R B ORI . (1) e Ak o
AT | LR SR ) R R RN [ VD > [ U > T s R sh v e, o, e Vb 2 [ VD Y
iAW i A R S TR Sh YD B0 3,03 4% 2. 20 45 fE M BCR RN I B B RIS e T B R
AR BE VTS , MNT 25 A D F I 5 (2) TR P 5 - A ML & B R A M IE A G R I
6308 E R AEAY - T Al T DL S A WUTORI 3R 40 i i e ) 00 i 5 i - 39w 4 AR B0 s
XS T B A T R R LRI 5 (3 ) MR AR TR e A 0 DR R AR T A 7 o e Ak AR T 8k
TP FEE AR R AR R AR DL A S R G 7= BB BRI, Al & T EUR RIFW AL (4) H 588
SR SR (TR N, RO AT R RV 5 R )N , T RN A Bk A AR A VDR
SR, AP AR K TR, 0—10em 1 )2 R3Sk dE B RN AT 5 3 R
TR,

- R R FAF 4 1 RN A AR T A R AR bR AR — e R L R T Y R AL R fL R
B SRV HTEBAAS R B B A 498008 3o 3 G S5 KA1, 22 BH B 5 3R v by 3 I 19 A 5 I, 48 T o
faHER I EAL
3.3 FRBALA B R U b R 5

MR A % NS Sh R B K AR 2R [ Aot 2 R ARIR 2R 5 W e R A I 22—, R MR P X TR
RIS TR SRR I R BHO T+ A 7 X A SR DL R A O Y T P R
FENKE S B E TR TR X EE W R 3, B R R R T R IX R A % Y
Wi, REEad B IO R nT 5 3 B 55 3 S S RIS, DT S — 25 ) 3 XUk, (45 - A ML H e T
W A WIE TR ) AR IR E K R S R UM BRI LT TR A 25 SR R W 5 U b A AR [
EE SR NI BRI SRR CO, MR Bl e AL FE B I N E, VD s BT T RB L Rl 2 FAIG, Y B TE 11
TR R ) [ S U A AR SR T Bl v i A, 0 b 8 A T R T AR AR e 2T KR COL B TR
XHE—AUFSE T B 20 1E A HLRR FCHLBR A9 8™ 1L , 5 B0 SRR 128 A0 B AR, 28 17 Jon ) L 28 358 17 A 45
B R ASCHFFESE IR s R e T AL A i3 B0 A2 0 58 Al R A e A A R A R AR L ks Y
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