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grg “DW-min~', YIR/KE AR A 43.18 g A1 1.76 g-g ™' DW-min ', AIVAHHE & M 142. 6 mg-g~'-DW(CK) EF+5) 344.3
mg-g~-DW KT 2. 4 %, Tl B MR AR R 55 . HUELES SOD FE ML AR B, 7£ 0.04U-¢g " FW | Fi#3); POD (&7
PEG6000 ifyif % 76 20% Z Aii 2 KR EFRIRZS , UGB T ,30% Bk #9131 U-g~»min " FW , 3B 2 £ ; CAT 3¢
HZEALTE LS POD AR fLaFAaR  (HAR LB/, G A ALTR IR MDA Jelg 7 s SOGB4 [ 9% , Ul B 4Rl S 41 A LB R
e POD 1 CAT Y& HIRER SOD fEIRKREE AR 7 B BRI B P 4K H,0,, B, 760 s A AL /> 138 R E
T-B HARKBE T 55 F R85 X 48R, 25 R B8R AE A LU HAR A AR RRAE Rk SHREFIBT RALH S A ST RBE A EAA B B ILAE S
REGEHIKE P ERE T EEREM.

KR TR AL 45 5 AR B  ROK AL ; i B
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Abstract: Biological soil crusts( BSC) are complex organic integrities of cyanobacteria, green algae, lichens and mosses,
fungi as well as soil microorganism, cementing with surface soil fine particles by their exude mucilaginous material. They
are common cryptogamic communities in various arid and semi-arid regions of the world. Mosses are not only a common
pioneer plant in the process of vegetation succession but also one of two groups with the highest biomass in the biological soil
crusts. As pioneer plants, mosses are indispensable in the process of establishing the biological soil crusts, which play an
important role in desert ecosystems, namely indicating vegetation type, holding soil, fixing sand, and preventing from
erosion by water or wind. With regards to BSCs, up to now, it not only becomes one of international key scientific issues for
earth surface processes in arid regions, but also cross highlight between geographical and biological knowledge. The
mechanism of water absorption and adaptability of tolerant to drought of Taxiphyllum aomoriense were studied in this paper.
The results indicated that the maximal water holding rate and amount of water uptake of the mosses were 9. 74 times and 7

times higher than the dry mosses, respectively. According to the dynamic curve, K

m

value, V__ value, inter water

absorption and outer water absorption were 21.67 g and 10.42 g-g '+DW+min~", 28.91g and 8.56 g-g '*DW -min ",
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and 43.18 g and 1.76 g-g “*DW-min ', respectively. The concentration of soluble sugar was increased from 142.6 mg-

g “DW to 344.3 mg-g~'+DW, which was 2.4 times higher than the control. However, the concentration of free proline
was increased slightly. The activity of the antioxidant enzymes superoxide dismutase ( SOD) did not change significantly,
fluctuating over 0. 04U - g ~'+ FW; and under the PEG6000 concentration stress that peroxydase (POD) was increased
significantly until 20% of the state, after easing, and finally up to 131 U-g '»min '+FW, an increase of nearly 2 times
content; the catalase( CAT) of the changes alike POD in tendency, but with less variation. Indicators of membrane lipid
peroxidation MDA content first increased slightly and gradually fell down. The explanation that the systematic use of
antioxidant enzymes to improve POD and CAT activity synergy SOD superoxide anion radical and to remove generated of H,
0,under superoxide anion radical action in cells of 7. aomoriense. Therefore, the results indicated that the moss crusts were
able to absorb and reserve water, and desiccation-tolerant adaptation. Besides, moss crusts had great effect on pedogenesis,

which was very important to control rock desertificationin karst regions.

Key Words: karst rocky desertification; crusts; T. aomoriense; water uptake mechanism; desiccation-tolerant adaptation
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1 HREER

BT LT SR A 3, A7 B 26°11'—26°34'N,106°27'—106°52'E., 425 o 1L JF 2, Bt i 4K
1655.9 m, A% 999 m, P31k 1100 m, J& WHH 2= X IE SA% , 45 P BIR B 15. 2°C , 4 PRk &2 1178
mm , 555734 H BETECK 1214, 6 h #HXHREE R 85% , BB AT ™% B IOHEE SR T & 78 7 A
FHR R . TR EFREASRKEMERAsE, TENAK L, ST HARK 85% . FWEREN
5%—15% ,FABPER N 10% —90% , B 5F N 30%—90% , I B F K 10% —70% , £ AL FRE FE I
B, A ERN 36.79% , HiHF AR o GH IR I 5 Gk AR, B SR B 2 LASE LB (Fagaceae ) |
1&Fl ( Lauraceae ) | 11| ZX B} ( Theaceae ) v &, IR 4 ¥4 #% A % # ( Myricarubra (Lour. ) S. etz. ) . )t JZ ¥ ( B.
luminiferaH. Winkl. ) fAK (C. funebris Endl. ) .2z vi (C. lucidum Ait. ) \Fk ( P. persica (L. ) Batsch. ) \Z= (P.
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ToKHb A FL 35 = Miscanthus floridulus ( Labil. 1) Warb. | Bk 28 Lygodium japonicum . i }% 3 L. christinae
Hance . &%) R. palmatus Thunb. & B Pueraria Lobota . X P. fortumeana(Maxim. ) Li . &2 F R. lavigata
Michx. JEEL Arthraxon hispidus . [ 3 Imperata cylindrica (L. ) Beauv. var. major (Nees) C. E. hubb. . BF 3§
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Dendranthema indicum (L. ) Des Moul ,—%:3% Erigeron annuus(L. )ers. \3K# S. china L. FEAMEY) N T,
T 5 B TE 20% —30% 2 [
2 MIRAE
2.1 MHEARRESLHE

TEFEPLERE) 5 > 25 m x25 m £, 7E 10 cm x 10 em /M JT A SR EEBR 88 A0 JK 6 3R T 1 498
& ( Taxiphyllum aomoriense(Besch. ) Iwats. ) £5 1z 30 /3 AYERIEE D RE KB WAR M, FEVLIERE
KBNS E B, B L8 T FBRE , iEESH A PR IRIR4K K 60 cm x 80 cm FY#E % &b, A OGRS 60
wmol+m s ™" A (25 £ 1) C, MY M 12h: 12k HLHREESRAT P 1%
2.2 WRKHRESEE

SRS B. B4 e . BRI S g, FEETRFE A 300 mL ZE1E/K A 23 em x 15 em R AP HATIR
KL . WK B TR 35)24 0.5.1.5,10,20 .40 min F1 60 min, & B B, FREE, Jok 45 B 5 5 15 BROK &
TR K 4K R K 0T R, A i B S5 IR N IBUK & . LB ROK B9 5 IR K &35 K
B KRS J) 2# 20T, 38 8 K i A & 431 10,15 .,20.,25 50,100,150 ,200 mL, [ & 1 7K
BFEH 30 s, FARSEIRIEE 3 K.
2.3 FoRFpKEmE"

K5 0.5 m x0.5 m JFAREEEZ , Y FRHEHE, R E NG, BK 24 h GFFRSE, KG7E 65 CTHEE
BT RTE,SEERETENEHEEZNRARKE, BK24 hERERBRETENEHREKRKFIKE, it
AR A RFK R (P) AL AR & £ KFpK & (M WHC ,mL) , AR

P=[@x@ 1] x100%

2.4 TRl RA AR RS I E

WG IREEFRAERE IR 15d W B EE A Hoagland & FRIRECHI W BE 737128 0( CK) (5% \10% \15% 20%
25% 71 30% ff) PEG6000 ¥ 1557 14 d R T & H80nlllE , BE 3 K, BUFMIME. /bR IE &%
TR, BEKGRENEHFEMEARSE. B EENEREEESE, fAE 28R (TBA) EE R
B (MDA) & &, R PUME (NBT) Sb Ak J5 32 I 2 8 1k 9 B AL B (SOD) 1 4, LAS i NBT St bk J 1
50% Jg 1 ARG S0 (U) o ABIAEN I E o S LB (POD) 36 1, LA 41 OD470 1min 31 1 g 1 AN
JIBAE(U) o KMnO, i 1 g5 i EAL S (CAT) 161, DA By B2 sk #7

2.5 HiEiEA
SPSS11.5 F1 Excel2003 %% {417 Bt Ab 34
3 GRS

3.1 GRS S ANRBEM B OK AL AR K P RE

301 GRARBE ATk RS KA A §asp TR e R ?
EERERRE T, AREEHTARRRFN, o Ol G ;

ok kBRI T R, L TR, 2

3 MBI MMM S ¢ HHSIETRIC8.02 gk F

FAKE A, WK BN TER 9.74 £ 1P 4N = . .

7K 30.20 g, PR 8.77 g, 435l MR 1 79.06% &

F120.94% | 435K T 1 7. 74 F5R12. 24 4%, [N, EE R

SNBARAT Ak B, 3. 44 f5, W | BT R Tmelmin

H, WK AE 20 min EEEAS KB M A, T E K & F4b Bl REEREEk SRR

'&ﬂ(% mu% 40 min ﬁ‘ﬂj@]’@*ﬂﬁ%}o %ﬁjﬁ% %’(ﬂ(?ﬁ] Fig. 1 Process of water absorption of 7. aomoriense
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HOIBFIE (1 2) o SESRRT ISRl A1 R = g .

RS BEMMg, CREFAKSRKREERM S 22 T, T

Wk (MK ) BRI B, AN AME2S ¢ 35 OF 7

DTS PRSP BE S AR IE ts 50 25 0 42

FRASHEINE] 25 g LB Ak SRR e e £ |4

TRERAM. UHNEMETLHA Michaelis Men- Y7

ten HHE, ZMAARE R V=V, - S/(S+K,)HWE 0 20 40 60*4;%\)&/132”;'21&“(/1;0 160 180 200

R, V.SV, K, S BRI B SRR B B

K% 7K 33 BF | Michaelis-Menten % ${, #R#E Lineweaver- B2 REEHERKSSF

Burk m L@J ﬁ ’f/ﬁlzh% , X !ﬂﬂéﬁ E‘E ﬂi{ -1/ Km , Y Zﬂﬂ& EE ﬂi{ 1/ Fig. 2 The water absorption procedure of 7. aomoriense

Viar s SR K/ VSRR B EFIRKS R R M K,

TEAIEI V(8o HorP, BRI BB R K (AR V, (55K 21.67 g,10.42 g+ g™« DW - min ' ( [&]
3A) HMRK SRR AR K JEFIE V,,, fE5 5]k 28.91 g F18.56 g-g~-DW-min ' (& 3B) , WIR/KE R
FK, HAEW V,, [H53H43.18 g f11.76 g+g*DW-min ' (& 3C) ,
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Fig.3 The diagram of Lineweaver-Burk of water absorbed process on T. aomoriense

A BRI ;B AMFOK SRR 5 C: AR 7R

FRHBRERITZ 00T, ok #RE R b AR K & R K & LS R K E7EA [F R B T AR B &=
5( F1,7,0.05 =5.59 ,F1,7,o.01 =12.25) ;[F]3, W 7K Bh F7 2 SN K B BE L P R K S BE A MR K R -t A ik B AR
FEKF(ELD,

®1 FTRBKE EFAER K EEHRKBNRAEEYWNERBE TR

Table 1 Comparison of significantly different at effect of absorbed water volume and rate on mosses crust by different absorption water of time

and volume

i H Item SS df MS F P

TR G AR A 7K B External absorbed water content 854.128 7 122.018  78.923 <0.0001
Process of total Pz 7K & Inner absorbed water content 457.733 7 65.390  47.912 <0.0001
absorbed water M 7K B Total absorbed water content 62.894 7 8.985  62.914 <0.0001
K Gy WS T3 S 7K 3 B External water absorption rate 1168. 169 7 166.876  315.040 <0.0001
The water absorption P 7K % B Inner water absorption rate 10.99 7 1.570 20. 883 <0.0001
procedure S, 7K 33 B Total water absorption rate 1394. 868 7 199.276  300.631 <0.0001
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3.1.3  ARBEMEE R RKRKE

MR 2 MERATLIE ), BB R AR ARKEE T, IR KRR R KA B TEK 700% Ll b 7EIEHRE
TORENO.5 em) HESEY), BB TENGUKE, W S HEREERIELL, HEGEZEEKE M, 7K
BUEZHK, HESFRRRFKRMRRFK RV RIFAZE, B ESE 724.9% F122.5% E T80, BA
—RE KRB .

R2 BREMEHNRAFKE

Table 2 Maximal water holding capacity of 7. aomoriense
B 5% )2 JEBF Thickness of moss/cm

F5 4% Index

0.5 1.0 1.5 2.0 2.5 3.0
BB T Fresh weight of moss/g 194.02 266.58 342.48 418.30 491.83 587.21
B8 T H Dry weight of moss/g 158.51 217.62 277.54 342.36 401.23 478.61
BEEN K E Absorbed water content of moss/g 1147.61 1575.57 2016.63 2482.11 2908.52 3468.97
K FHF/K # Maximal water holding rate/% 724.0 724.32 726.61 725.0 724.9 724.81
RIRF7K Z holding rate of natural water/% 22.40 22.45 23.40 22.18 22.58 22.69
K H#/K B Maximal water holding capacity/mL 989.1 1357.95 1739.09 2139.75 2507.29 2990. 36

3.2 RS S AR BE T AL
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_ Jo B5 Ni0o Bis
&l 4 53R BoR , AARBEM & M G R KA AR

8 H20 @25 E30

o

BRI TR BT REREER —ENZER. JRBETE o o7

BHFER SR CK 1 0.765 mg-g FW FREF| 30% 1, 0sf L
PEG6000 i3 kb 0. 550 mg-g~“FW 7K, & IE B § 03 3
H728% o HMIMFIEZS EEAEY) (AR H A AR g 04r : §
AR KL, TRESH SR EBN TS LEEMRENY = 03 3 o 3
R EA X, HK, TR PEG6000 Kl °°f 3 5% 3
AEREERIENS, I TRUK S WL B a i e | : 74 :

AL WA G VR Z B R, [R) i I AE 32 ’ Chla chlb Chla+b
B BUsBR KA ESER LR, FERR L B4 FEEMNET PEG6000 X4 REEH M3 E S BIHI
SR ZS . WRGEH B R X A RO g 4 Etteet of chlorophyll contents of T. aomoriense in
H,7E 30% PEG6000 =8 3% ipie AL FRAR Z R S 4EE M PEG6000 drought stress
PIMELAEIG A0 T BB IR AR BRI RS — Ok
S VEFIREST , IE BT 40 M- EEA AR SR I i R BE )
3.2.2 TEJEXHARBEM S5 7 7T Y BAR R

1 5 AT, B PEG6000 e 3 B A3 I, w] s v & Bl i S4B |, A 142. 6 mg-g~-DW(CK) -7
#)344.3 mg-g -DW(30% ) , 3K 2.4 fi5, £ SPSS Giit kT4 &N S BRIV SERERE
EWIEMRRR MHXRER H0.951(P <0.01) . KHEREFZHFHFE F K, 7€ PEG6000 [ilpia b3 T,
FAE 25.83(F, ;00 =12.25) , KF F,(P <0.01) Bk, ZH5H BE

BN, AR nT B IR SRR o R R e AR B A K T A B, TR 49 0. 068 mg-g™-DW |- F5] 10%
WEER) 0.088 mg-g ™" DW , A A B sk B HaR K18, LG EA B T EEPRA , i I E R & B HE e 25 (bR
KR KT ENHEF KK, FEHNS.54(F, 5005 =5.59) ,/NT F, (P <0.05) {7KF, uEH] PEG6000 fiir
H X AR R RS AR & BT B E R . BT LA, 4Rt B B I AU & B R e AR L S
YA 5515 2, — R S 4EE Y E T 2 e B0 T R 2 MR DB Esgm. Xage5®

http ://www. ecologica. cn



12 3 TRBIR  4F MR O EAS BT AR B B A K AL ] B2 e 5 R 3113

e T RE R E O T R BRAR RUOUR M T 7 5
s — I AR,
3.2.3  TERPHEX gRBE BRI E A AR S
PR

(1) TE e X 40 R 8 -2 P9 — 8 (MDA ) & & 1)
2l

YRS EERE RS R T AL ZH AR

= 0.10
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JH% R A & Proline content/(mg-g™' DW)

TR & & Soluble sugar content/(mg-g”' DW)
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MDA SREE VRIS R PR £ [ ]
BEREIRZ— . TR T R 5 B 0o s w5 2 s 0

PEG60003 i

A=A O, ™ 557 B A AN S 787 AP 380, AT i g % Concentration of PEG6000/%
e PR B T B B o T B B B
LB ZEIE . I 6 WAL ARG B o
ﬂ‘ﬁfiﬁ* MDA ﬁi@’ﬂﬁm ji, Fﬁ% Hj}iﬂ_ E‘J 11117( MDA Fig. 5 Effect of soluble sugar and dissociation proline contents
BRI HE TR, ) CK [#2.90 nmol-g “FW Z5{LF]| of T. aomoriense in PEG6000 drought stress
30% PEG6000 B 1] 2. 87nmol g '« FW , 130 B 4 ffd X V& A
Z B

(2) T B8 xt 40 ARt - £ 51 A AL B P 2 0

FEVFS WA IE T M0 1R P R 97 B 2R 4 RO 70l 380 R S A g k536 5 36 o 7 F) G4 PRI R 1) SOD
POD F1 CAT 2RI RS H EEMHIEAYES, G R SR AEYRER A A d AP E LR 55 6E
JIHIIE 5

A ALy U AL T RE 8 41D 1 280 DU (NBT) 7506 F AR A E PR B TS M R/ TERARIEDL T, &
HRAPOLRE, SR RER AR RS BEAm ™ EBEHE 7B HE(0,7),0,” AEE
D e JeT RS L B R L SR ) R AE 560 nm KA B KOG IR I, T SOD FIVERR O, , T4 i FF i iy
A, B PR , OD Rk /N s RZ K. AR 6 S55ET 1, 414k nt &% SOD fHAE (L ARBI &, 7£ 0. 04U - g™
-FW T Egh, Ul REE Ma AR BRI K, SOD & P EA 185 , HOAR TR IR R RVERR A AP E 7 B 13 (0, )
HIBETT

POD {ENHEM A NEZ R EEZ — , "ERREY AN 2 1) 1,0, AL B Sy , YRR K A
F LR AE— AR, AT B 1 B BB . B 7 R0, 402RMEnT B ik /K 7 e e, 710 - g™
~min~-FW, PEG6000 i} 3 ¥ B 7€ 20% 2 7if 2 KRB EFHRZS, UG F &M, B 5] 30% B 2 1310 -g -
min " FW, BLHIZET Rt R, 4R80T 2R FH4R 5 POD 1% M35 Bk SOD ZETEBR B AR E T A hE (0, )i
AR H,0,, B2 POD HLRF R KMTEME, X 5 AKX A A BEERKNINEHETMHEX, [F
i, CAT fy 2L 15 DL 5 POD ZE{bi#a#AH [R], £ 20% PEG6000 ¥ 2 /iy 40 S8 it &2 15 1L 2 E FHIRZS , AT IR #Y
6.51 pmolH,0, g '*min~' |7} 5] 8.30 wmolH,0, g "+ min ' /K, Tij 20% PEG6000 LAJ5 #HIRAR 5 FFF iR
5,5 POD —E&HER™ 4K H,0,,
4 i

TERIIMHEAS B 2 7 8 S YIE BT — SRR TR 25 4540 LUE LA BT T 5 A BRI 8 7k
AERNT, ARSI R BRI K B N T E ) 700% LA E ;I BAEKIE T R KB T, BEAR R
WK BB, HBoK B REX BT EK 9. 74 £, RV B EERETE B MU A2 o, TU R I OR 2 K 2L
P o B ERRAR Z 1] (923 B AR UM 5 KK B 408 15 = R G, 7K 0 T8 SR T AR W (R SR T B 3R A 8
M FEFEA G Z P I 2 B SRR I i A A3 Bk e i R i D ) TR K 2, MR BB AR AR AT
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PEG60003 i PEG60003
Concentration of PEG6000/% Concentration of PEG6000/%

H6 TFERE PEG6000 Xf4AK SN 8 7 —RE& M SOD iF i 7 F 28 PEG6000 Xt 41 4 8% it & POD #1 CAT i H g

KIS 20|
Fig. 6 Effect of MDA content and SOD activity of T. Fig. 7 Effect of POD and CAT acﬁvity of T. aomoriense in
aomoriense in PEG6000 drought stress PEG6000 drought stress

DA 5 S5 A SBT3 28 % , IR B A SR A X B Bt 5 7 o A, A R 9 pE
A AT AR R BRAR S , A A Tk o i 5, K S R DR 4 B0 40 MO BT W o R AR I 8 F) IR /K S 7 7T 4
AR FSNEIK o AR RS AR YA N 87K 20 A A T M P SR R A s B, T R A A
P EHEA A s SNROK R R BANE RERAFFE E TR A4 E R A4 E Z = BKKa , RE#EAEYEA
LA , A REAE TR A . B 1 85R BN, SMNBRK B LN BOK BOR# 2 , e i IRl L e , 2979 10 min, T 5
10 min Bk EZRABIK . B BE AT DU AP A TR K 80, HoK 7 RO — g it A 5
{H i SRR R E B T AR TR B L, FEREKIEM. BRI 1%#$, K,y =28.91 g, K, =
43.18 g,K,5 <K,y , ULBIEYSNEOK RE ST LN IROK BE 158452 , BIXEK SRR RG22 . MY Bk
I3 CPRK ) SR 8T 05 B T AE 3R 18 7K 23 (SMBK ) , UEBH T SMBK R 8 TAE B K, H 3 AR FIE T A7 A
R — K& &, BN BRI T 5, 35 RIS ABFFT s A

YRS, T LRI BT LR , BEE R AR A 2 2R MR B8 I, Tt 52 BOd i K B RE 1 T R B 8E T T
FHYBES S ASRAA K, RIR T BT RS R AE K 50K P REBCAF st 4535 AR B 5 AR R A
RER, AREA KA R R TS B & SERY R AT RE i A7k 3 LUAR BL A 4848 O ) Z2%, T L3
5T RIS R Z K SRR — B0, B T — B3R , A 5 PR 2 8] T 2 57 14 B . Fg 7K S8 B2 /T LA
BUK S HE 3, A R SOk 43 o T SR A Ak P T R S R, R RE TR T R MR
— B S ARSI S AR, TV R Y S BB 38 R B B A AR R T TR AR T AR B i
D T TR RS AEBUK , X ST RS T A RS A RE NS K&k ET R, REHEEN R
ARFE BN, WEREEYEARNASZ—, HUFERE T ZFETHEY K. EXZHFT, &
SREHYA P ERERN S BIFARS W7 0.2—0.7g-¢ ' TEEE N, B EERRNE 221,18
TEWSEARAF T (T2 5 W VRS ) M A A 25 I 2 BR T 34 i 10—100 1, IR B 5 i B AR BR Y 40% L I,
RHF RMra R RE L™ . R SH0% KR AR S AT B AR 4 2, X R B AE T
YRR R RS M EREN, A FEYAREF A —E @ [ — R kRt T A R R, %
THRARKERIA—EAFU, Singh I{BFEREZ P, HEARRK PR 5 HUPESIEASE, T8 U LN 32 O SE i F
FEXTG AR TR AL AR SCRR S X R IR s R B 2R B PEG il T B2 BR A BT EL R 9T L A
HEREMPIRAE S RERO B R R AR A BEBMMLR™ o ALK BRI BB, P24 3X
FESLE SR, AT RES f TR 22 57, o m R A B P [ B4 P FE AL A BT R R ), 3 — LR o TR
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TR A SOD POD Hl CAT 25 PEATE IR RS P E B M — RO ER, BB ha T (RIS 1 A 42 =
Y1328 B AR B —FhIE R SN, E— 2 R L] DU M % F AL . MDA RAEAWTER 25 F m
20 R e A B 1 SR A AR P T BRI B R i =4 . MDA AT 5 40 A Y 8 R R BR S R 431 B A OB, fi
B B IRAL Y , 38 AT AT 4E 3R 0 1 18] B S B AR 0t , X B — e U & o ABPR P, T R S5
MDA & B SEHA 3 ARG B T, TR & A AR 13 %4k ; SOD KB 5 MDA # ) i %, BE& a2
BERIANKR , SOD 15 PEBA I , BOR PR FF58 R RTE BRI 7 B li 22 (0, ) e, R SETRIPHE T &
BE N — R ANE L AP 18 I AR , 130 A TR Al DX e 3R T & BT R ) R R B R i
Bitko [IES, BEREE5% CAT FH0 POD B PEFEZ 1 , POD 1E MBI 20% Z Hi 2 AR LTRSS, U
JE AT, 50 L3t BF 5 5 LB T POD A8 fhk #4881, CAT 25 {6 1% B 55 POD 25 fhita #AH [, 5
POD —;&2iK kR i SOD 1EVEFR AR 7 A hiZE ™A ) H,0,0 BRAZET R, 40 5Rmknt 87 Fi 4R = SOD
EPEERRE AR T A (0,7 ) , 327 POD 1 CAT {& PR SOD 7EiEFREB AR T A miZ ™4 K H,0,.
CAT FA1 POD FHE 11 i) T 55 2 A 40 SR8 - B 0 48 (L 3 B 7 3958 , 53 tht AN T TIE 52 A A A 2R 888 - 8 45
R A BT RERY

FE—E M TRMHEERT , RO RACH X AREE Ak b %5 B & R AR IR 1 KAL) F5E K
AR PR 7K S0 R R LA 045 A0 T At X i P 2 e 98 3 1 e R P T 5 P & BOR R T R 1
BEIE ;s Rl , MDA S 23 55 ETHE TR %, iR PEE SOD POD | CAT JEPERFLEHE 5 , B KRR
TTREESFENBER T AKFINE. Hit ERANREH TR EREAEE TRELREE
PR AL, @A T2 b R ARFEAR K 7 B BIR , (@1 A2 B0 B AR R R R A BRI R 4 7R 1, 3% T
TEA R ACHL X 48 7R & AR BT AL, I & SEAE ) 0SS B e M FINA B A AL AR SR S A B X B A A 25
ARGt ALK ZIR B BA EENE.
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