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Researches on the stress resistant types of the plants during the grassland sandy

desertification process

ZHU Zhi-Mei, YANG Chi* (Ecology and Environment Science Department of Life Science College, Inner Mongolia University,
Huhhot 010021, China). Acta Ecologica Sinica,2004,24(6) :1093~ 1100.

Abstract ;: Three-year’s researching work began in 2001 in DUNLUN County, Xilin Gol., Inner Mongolia. To discuss the plants
damaged mechanism the common populations of the ditferent gradients during the grassland sandy desertification process was
used as the study’s object. The results showed as follows ;: (DWith developing of the grassland sandy desertification, the leaf
water contents (I.LWC) of the common populations were decreased overall. The change of that of Leymus chinensis was different
from others. Their LWC were sized down in order: Melilotoides ruthenica >> Artemisia frigida > Leymus chinensis >
Cleistogenes squarrosa, It was revealed their differences of water regime. @ With developing of the grassland sandy
desertification, chlorophyll a and b and total chlorophyll contents of the common populations were decreased. Total chlorophyll
contents of the common populations had significant differences in the different desertification gradients (P<Z0. 001). And that
of Leymus chinensis had the most significant difference. then Melilotoides ruthenica had the least significant difference. Except
chlorophyll a/b of Leymus chinensis thats of the common populations were increased. And that of Leymus chinensis were
decreased firstly and then increased and finally decreased from OV to MD stage. Thats of the common populations had
significant difference in the different desertification gradients (P<C0. 01) . and their differences were that: Artemisia frigida >
Melilotoides ruthenica >Cleistogenes squarrosa > Leymus chinensis, So the stress resistance of Artemisia frigida was stronger

than others on chlorophyll level, and that of Leymus chinensis was weaker than others. @& During the grassland sandy

ESWB - HXEAEMMAREBRAYERIIE (G2000048704)
W H R :2004-01-05; 1T A R9:2004-03-14

EEW . KEE 1972~), T ABHELTABELE, TENEHYESEHER., E-mail: zhzhmx@126. com

* i iR uthor for correspondence, E-mail; Yangchi@ mail. imu. edu. cn
Foundation item:the National Key Basic Research Special Foundation Project (No. G2000048704)
Received date;2004-01-05;Accepted date;2004-03-14

Biography : ZHU Zhi-Mei,Ph. D. candidate ,mainly engaged in plant ecology. E-mail: zhzhmx@ 126. com



1094 5 ¥ H 24 %

desertification process, the relative membrane permeabilities and the free proline contents of the common populations were
increased. And thats of Leymus chinensis and Artemisia frigida and Cleistogenes squarrosa were increased firstly and then
decreased and finally increased. The changes of two indexes were uniform. The responses of the relative membrane
permeabilities of Leymus chinensis were advanced thats of Artemisia frigida and Cleistogenes squarrosa about one gradient.
Thats of Melilotoides ruthenica was increased firstly and then decreased. These two indexes of Leymus chinensis had significant
difference in the different desertification gradients (P<(0. 01). The relative membrane permeabilities of Artemisia frigida and
the free proline contents of Cleistogenes squarrosa had significant difference in the different desertification gradients (P<C0. 05).
These two indexes of Melilotoides ruthenica had not significant difference in the different desertification gradients (P>>0. 05).
Their proline contents were sized down in order: Artemisia frigida >>Melilotoides ruthenica >>Cleistogenes squarrosa > Leymus
chinensis, It was revealed specificity of the different species in the sandy desertification environment. @During the grassland
sandy desertification process, the Contents of MDA in the common populations were increased firstly and then decreased and
finally increased. The cumulants of the different plants were different in the different stage, in the early sandy desertification
stage was: Artemisia frigida (29.59%) > Leymus chinensis (18.14%) > Melilotoides ruthenica (13.68% ) > Cleistogenes
squarrosa(3. 77% ), in the late sandy desertification stage was; Cleistogenes squarrosa(80.11%) > Artemisia Sfrigida (77.29%)
= Leymus chinensis(39. 31% ) > Melilotoides ruthenica(8.56%). It was revealed that their cell damages were different in the
different stage. ®During the grassland sandy desertification process, SOD activity of the common populations were increased
overall. But that of them were decreased a little on LD and HD stage. CAT activity of Leymus chinensis was increased firstly
and then decreased. And others were increased overall. The activities of the protective enzymes had significant difference in the
different desertification gradients (»<C0. 001). ®The changes of endogenous hormone ABA contents of the common populations
were different because of the strength of every population of stress resistantance. The resistance of Melilotoides ruthenica and
Artemisia frigida and Cleistogenes squarrosa were stronger, and the increased ranges of their ABA contents were lower. But
the resistance of Leymus chinensis was weaker, and the increased ranges of its ABA were higher.

Concludingly, the physiological reactions in the plants were not independence, but usually they were acting together. We
classified the four common populations through synthesizing various physiological reactions and the response to sandy
desertification were as follows. Leymus chinensis was a sensitive type. It was really damaged plant in sandy desertification.
Artemisia frigida and Cleistogenes squarrosa actively were a resistant type. They damaged to certain extent in sandy
desertification. But their adaptive capacity was stronger. They took active reactions to sandy desertification. Melilotoides
ruthenica was a retarded type. They had a little impact on sandy desertification, and damaged relatively light.

Key words: sandy desertification; damaged mechanism; common population; leaf physiological reaction; ABA content;
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A 2%~4%, ¥ 3.02%,

EASERREAFENX . FERFE . TERNFERAIEX . KTESEEE . TEZRIETHERESEER.&F
TEHEBK.EEZLAAE . FETEEZRA.EEXHKBL.6CELHSKBERE36.8C.BHEE14.1C. FHXEY 100d, L
fEK & 385. 5mm  HEMBED, ¥k 258. Amm, 4FEMEKRM 67. 0% . X FEKE AN 14. lmm, HEBFKE 3. 7%, £
RAE 1748. omm, RERKEBMN 4.5 5. EFHKE 3.6m/s, KIEH 67.3d. HEEESE, IXXEBHEE N 0.54,BETE
mERETERFPRVREFESET. A TZAREMKI RERALTINE R ERNETES VR BER SHER.TH
RERARER.VEYHBEHEELRD, IRELEBENYERAEE LT,

1.2 BRI

1.2.1 BRERERE 2001 EBEMREFRE 2000 FE 8 AXEHRE 101 % 28 M 35 MEEH (A S WES ¥R ERR
b XS FABEM T IRBIER TR .PCA.DCA HF Kk TWINSPAN BB XL RHAE SRR RSN 1,
ILILIV.V BER. 202 F s HEERAYVRERMTEARFABYVEASENEN 1040808400 4 B EE B 1T,
NMILIV.V(FER D). 20034 S HEEBAYHEEFEMEFKE 4+ S ARBFERBAILNLIV),EE 3KER 12 MG D).
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Table 1 Stand structure of different desertification gradients during desertification process

WLt E WRALH B HERY B H Constructive
Desertification gradients Desertification stage Stand structure species
I JA 4 i 8% Original vegetation(OV) FE+REREF++-NEFRHE E
I1 H1E ¥ # 1k Potential desertification(PD) RFE+KE AT H
11 2 Er#E 1k Light desertification(LD) B+ KE+ R TFE R E %%
IV o B W B {k Moderate desertification(MD) A E ¥ 3
\Y, o ¥ { Heavy desertification(HD) 14 HY ]

1.2.2 BUBFE BBRAR S EIE R B E R (Leynus chinensis), B B8 F B (Cleistogenes squarrosa) . %> % (Artemisia
frigida) ¥ ji 18 G (Melilotoides ruthenica) LR EFHEYH R  HFHBREG,. —HoBEES . AELREFEHA—80CKEA,
ATUNAMARESRE, oA TRARENBEES  HARR 15CAFT I RESCHT 24 L HAFRRANESKE
MREAR. VEEHYEERE D . S — 8 Rl 4 M 8E.
1.2.3 WEHEk

OHKFEKBAOUE  RABRTHRESL A FTRIHE . LWC(%)=[(FW—DW)/DW]X100% ,FW (8 &, DW 3 FE.
CHERTBENE  RARESBEVAR : VIIKZE)=8: )3, OMBEBEAM BN E, S BEHMNCW L, A
amARAAFELAGERIENAIEER, OHERSBNTE . RABREAGRER BESFB LD, BA% ug/gdDW,
© B VB R L, HEH AR AL 1. 0000g #E B, B 7ml Hi¥ 50mmol/L BPS(pH7.8),4 2~3 IRIMA R EKBHEZT % .4 C, 12000
r/min#.L> 10 min, R _E AWK . ©SOD 150 8 5E . R F 6 AL 33 ) 537, L84 R B Bt ) g 400 4] 280 2% PO s (NIBT) 3% 4L 35
B S0ON N1 BEERA (U, BMH U/g DW, OCAT IHHNE . RAREREREES RE HO, W% Bi+H CAT 1
. B & £ B AL umol /(g DW * min) . ®MDA & ¥, RARA B L Z & (TBA) B G, 847 nmol/(g DW). @A ABA
=B A, R R RSBk % 5% TR B i 52 3 (ELISA) (Enzyme-linked Immunosorbent Assays) , R A EH R M NSO 8 F i#5T,
B A ng/(g DW),

LA LIRS EE B E 3 K,
1.2.4 BB 44 2001~2003 FHRRBE . HITHFELWHN LSD $EIH.
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Fig. 1  Changes of relative leaf water content of the common

AT HEELBEINIHEES—/A . &K Db E LIV . o |

B | BV AL M 5 2 T RE B (P<<0. 001) . 2 4 populations under different desertification gradients
RHRETSER a(F=5.51), HBERb(F=11. 7O HEHZXEZTRBRF=7. 02D FVELBEEREZRE & (n=264, P<<0.001),
REMSEANTRIBRPERE . PEVEAHBEA . SEHFZKBENTA - . HRKIOABER EFT-EHKILFF
FERIETHRARNZE RENTSFESHN Rt RBEHEHEGEN MR I FESHATN.SHFRE TR (F=8.48),
K a(F=5.5600 MM BER D(F=18.32)FVELBHERERBE (=321, P<0.001), HM R K a(F=5.56)8 F F&/h Tt
FEDF=1832)W TR, REIHHEERRIBRFEREVRAGEBRA . SR EFHRBZL . A ESHRAHRE a(F
=5.03, n=287, P<<0.01).b(F=09.74, n=287, P<O.00D)H G FEEE(F=6.15, n=287, P<T0.001)% V> E 4485 B [a]
EZREE. TLUEH DERAMHFEKFHER . FE>SRESCSHERBRFESREER.

R2 DRUSEDPAFTHBEHEIRSBCEYHELFER mg/g - DWHELL
Table 2 Changes of chlorophyll content(Mean+SE, mg/g. DW) of four common populations under different desertification gradients

I I1 I11 IV A" F P
¥ B Levmus CHLa 2.38+0.0la 1. 99+0. 12ab 1. 74+0. 06b 1.164+0. 10c — 19. 60 <C0.001
chinensis CHILb 0. 671 0. 04a 0. 59+ 0. 04ab 0. 46+0.02b 0.35+0.03c — 17.79 <C0. 001
CHLa-+b 3.05%0.14a 2. 58+ 0. 16ab 2.20+0.08b 1. 51%0.13¢ — 19.76 <C0. 001
— CHLa/b  3.6940.13ab  3.394+0.04ab  3.82+0.08a 3.39+0. 06b — 5.92 <0.01
. CHLa 3. 78+ 0. 20ab 3. 114 0. 20ab 3.07+0.08a 3.04+0.06b 2. 8310. 10ab 5.51 <C0.001
Cleistogenes squarrosa

CHLDb 1.21+0.08a 0. 844 0. 05b 0.89+0.03b 0. 8910. 02b 0.7210. 03¢ 11. 76 <C0. 001
CHLa+b 4.9940.27a 3.95%0. 25b 3.96+0.10b 3.93x0.07b 3.5540.14b 7. 02 <0.001
CHLa/b  3.21#40.07a 3. 6540.03b 3.55%0. 04b 3. 481 0. 06b 3.99+40. 05¢ 11. 87 <C0. 001

> Artemisia .
frigida CHlLa 2. 9910. 09ab 3.341+0.12a 2. 971 0. 04b 3. 01-+0. 04ab 2. 9040. 06b 5.56 <C0.001
CHLb 0. 94 + 0. 02ac 1. 071 0.03b 0. 8710. 02a 0.871x0.01a 0. 76 0. 02d 18. 32 <C0.001
CHLa+b 3.9240.11ab 4.41+0. 15a 3. 8410.05b 3. 881 0. 05b 3.6610.08b 8.48 <0. 00}
. CHLa/b  3.19+40.06a 3.11140. 05a 3. 471+ 0. 04b 3.4810. 04b 3.84%0. 05¢ 20.71 <C0.001

R T8 & Melilotoides .
ruthenica CHLa 3.6710.21ab 3. 75+ 0. 20ab 3. 691 0. 08a 3.3710.08b 3.0140.10c 5.03 <C0.01
CHLDb 1. 16:|:|0. 07a 1. 21 0. 07a 1.06+0. 03a 0.99+10. 03a 0.771+0.03b 9.74 <0.001
CHLa+b 4.8210.28a 4. 971 0. 27ab 4.751+0.11a 4.35+0.10a 3.781+0.12b 6.15 <C0.001
CHLa/b  3.23%10.05a 3.18%0. 07a 3. 53+0. 04b 3.5940.08b 3/9340. 02¢ 12. 01 <C0.001

— P XX FE Y Means there is no this plant in the plot; Bl —iTFB AR FLE R B ¥ (P<0. 05) The different alphabets in the same
row have significant differece (P<C0.05)
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B 50% . A TEMSHEDEAPHAILIV BRI EERMEAREF TR X5REBFENAEERRTRTH
THFEMHREZL RARZWYEARAER, ZHROIE D BIHEE R BELRBABR. UEFLEESERA REL LR
TR.ZUNBENDTEE, HRESEAANGERZETFEILE . XSHEYMEOMHAFT X LNIET . B REKGERE &
THEOREUVELEARIAVENR AR TEHA.MEES CEKMELD KU ROEBEY X KR FRE %, 3B &
REREFA . BXAHEAREREN, SHAHEHBARE HYNIIER X FNRE - EEYLEE TIRA A TREREEN
B .HEMEBRALERERAREDAARESEPHEES. XS EEMNHATREN TER T REKAEFYENER, R
AT AR A A PR A LR ERE ATTAR T RE S S ENKRE.

2.3 SR EEAEL

RN EHOHRIERBBE/IIS R T ERNARRZHENERE . SEDZR 0SSR A, 4R D B A
WA MNMEARANERBEIE  UBHEHPARBRANE SRR REENACRESEEMERER X A SHEYHEH
BMB/AX, VEASEP LA FEFEBREANEEYE EABE(E 2), RAFEE VD EA 3R, 3L R B 40 B BUR 6 #2 5 i 5%
B A5 .

Hixpih MUK EENEE BRFEAIREREHEMN AN RANEARREANMR. FEE N BEBRE . £ 1V
BPERSEHEERK NN I KERMK., BUTEEHABEIGKFBEEEN. SHBEERENL A ENERTEA
IVHEEBAERE. EZVHEEHEAR BHEMNETARBKEFNZHREESBENERTERHEN—TMEB. REITMI
) 1AL RS T TS WS P, E AT BT, 2B (F=4.13, n=70, P<0.01)FBE (F=5.3, n=146, P<0. 01)4% V> {5 & [f]
ERPE RRBRTENREIBREREZERABEP>0.05), AR FEARBEZRNEEN TR EAREIZN . MRES
o4 B P B A b X 0 AL AN UK

FHEEEHMETINERATRREK . TRAEXAETRE a/b it

® ¥ B BRBTE
[EHNBERH BRI, AT AR FLERLRERNRE . BE N g;""-* chinensis y g;si?genessqmmsa
L+
THARBRAGEE.2 NSRBI HERIE. XS5ZHEN TR Artemisia frigida Melilotoides ruthenica
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R 33 B BF 5T R — Y, flIA o B A ) 5 T o o R I I R L T B
R Y — Rk B R R,
2.4 FEREARSEBHZHL

WEREKBUERANEER AHAMBRER Y IB R
R, FEMET .25 REYENREREFR.EREHY K
A. B3 ER . UEAIRY.2E BRFEANENERSE
MTE IV B B e EREA S HBERET—B.

BB A0 A 5 B A AR D A T I B B L 1 @ v v
IV BRI, FESMEY, EBE(F=4.50) BRFE (F= YA Desertification gradient

38 EAMRIELEHERBE (PO .AEMRELR
EFREZRAEEP>0.05),.BERERERNAFE N ELE SR
BTE>SRE>SRED.

REMET AR BRE NS L¥ENMELS. LRBA
EMHAEEEL A-REAYNBENERNET Y E - RARSHMIERSHENRN Y, A hEEHARSHERS S
SR B ERBENEMEXER(=0.563,P<0.00D) X EH A HEMEARNRRLA NSRS . IRRTE
0 ¥ R TR R £ R BRI 18 T3 B R K X BRI IR S RS R R AR 4 AR R O AR X AT A B LA
BEHMERAONE AR ERB HEAXINMEYRERNERNS TARENZHLRE. iETEVELYBRES S
BHRBBA MEEVEANER AERSE XK, BT ERERT B X, 454 5B %M 001 40 i 0 7 v i 4k
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Fig. 2 Changes of relative membrane permeability of the common

populations under different desertification gradients
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2.6.1 SOD EMRE SODAAMEEISEAL. BLEER
FOGE ERVFEBRAEGERESAEIBITEZROMHNIER,
HE R O, EhbasFEMHLO. . L THREAHER

24 #&
¢ 5 B
Leymus chinensis Cleistogenes squarrosa
A ¥R X mMEE
Artemisia frigida Melilotoides ruthenica
140 -
= 120
=
= 100 |
"
o go0f
s
g 60
® 3
0 -
g 4
£ 20F
0 ] L | |
I 11 I I\
4B & Desertification gradient

B3 AAVPAEBRE4+ T HEHHERARIETL

NMPHE—,, WEATEP . EXBHMHHESOD HEHEM 13 IV £ Fig. 3 Changes of proline content of the common populations under
EHNERABE . EVHEESAEMBRE.ATREINTMASH different desertification gradients

¢ ¥H

Leymus chinensis

m REFE

Cleistogenes squarrosa

L BH

X RER

Artemisia frigida Melilotoides ruthenica

1800 - a @ 450 - b
1600 8 400 -
& =
50 1400 | A 350
i S 1200 —X ﬂg 300 |
@E,IDOO ~ B E 250
® 800 |- Ao 200
g‘geoo- 8;%' 150 | | ::.\k &
400 100 |-
< -
§ 200 . —l"""/. a 50t
O | L. i } g 0 ] | i | !
I 11 JH | v . I 1I m I v
T 1200
4500 - r d
& 4000 | © e g 1000 |-
k3500 |- —X = i
20 3 800
i = 3000 | ﬁg%
4 S 2500 - § 600 |
< § 2000 |- SE
7 § 1500 |- s 400
ﬁ 500 - >
0 | | L J 5 0 | l | { |
| 1I III \'} I II m 1 V
P46 Desertification gradient

4 ARUREAEFFBE MDA ABA A RANEFEE Tk

Fig. 4

desertification gradients

Changes of MDA and ABA contents and the activities of the protective enzymes of common populations under different

E3FMBBARE4D) . R\MEVEMNRE VA SOD EH AR ED AR A B EFER, SHRENE B
M2 B MDA I BEEMAY & . T E BB ACE A REAK , 2 01 57 5l 30 F 6 05 09 198 h 2 7 BRBE £ 7 B ol 3 IO 2 0 2
ANEHZERBER GREIEL RRZIGE. BERNEREAMIFIREI S EE SRR IFESAE HERE S

(P<C0.001),

2.6.2 CATHHEMEML CAT EHEYEATERER T ALY EMBRAS H,0,. WE 4-d HTTLLE B I FE CAT &
BRULER 2 HBE FEEVRUMMBEER THEDRLNER BEEHEE, LT3 HEYR FAEE,. 85 EH

FRET HTRETEAVEERMK. RHREDRARE S ML EE R, F SIS NT S, SRR AL {3
BRIZFERE L >RESBBFESEE HEXREFE (P<0.001),

¥E fR 7 B R
—THE.

it CAT B HEEDBRAL TR AV B ) A BT EE 5 3 SOD E A8 M2 4 {8 1 SOD KR k4



6 A5EM F.EEUPRAGEPHD N MERETR 1099

2.7 HEME ABA SBHT | ‘

BEMBEYDEEENEEERAEIANFEE - LHRE ABAE ISR ENESESHEERERZRAANH YR X
H. WEASEPIERE ABA SBENEASAHE . R T AR LM ARASRBEY T EAFTEH RN E 4.
TEREBASUEET AWk ABA WHRBREHXKEHRAIEZM Y, RIMOAREZAEYPELO MBI EEMBR THE ABA S &
EREEAREI4O SR EFEEA BRFEER . BB XARBXREERA BRELEAERE . FAHEEQ25.57% KT
ERIEEG. 8% FIBEIRA . TESWER B F=13.33, n=105, P<<0.001) . E B (F=4.08, n=90, P<{0.01)
MBEREF R (F=6.29, n=108, P<O.ODBEMERBE REIHEEERAZE(F=0.58, n=108, P>0.05), R ¥
RADIEB RSB SRR EY ABA MBS F N Y B4 82 R fi 8 E W AL SR MY ABA MR .

AFREPER—BBE ABAXRELTXAR.ENBEALEAREEAR MEEARBRTETHR AR EIVEELE
MEEL TR, FEABERTEAS. HHVPELIBDTFXTEMERB TE R EMRES 2 8xF ABA KRR A HLIZAL.

ABA YW E M2 Z H A, MERIIL 8% . MEXSER . BN FE K%, ABA B 58 Y XF 355 b 38 5906 57 , BE
HAHMK . LAEARE—HH. 0T RHEY ABA SH E RGN T AREEMER . B LKk EE. 2 - EHNEKHE
B My maEEIlat"  BE . AEWM ABA SRBIFMERNSATLXA . 2EHAYEKEZERL TIIRRE . EME R
A S/ ERBIR, I RIRKMBHEH. MM ABARKBESFE/IMNEER . Z2BMREH2 045k X R ABA S
SAXANIGES . BRRIAMR™ & HO,, H B HO, AR THEREGEHSFHTPHN—1PREARY. FEEVDELERE
B.ABA I EBSEEN. PEAHFKIBTHENGESRE. #EABAMRERES THERK RBL TR ABA # g —
MR AE A BB ERIB A0 R TEERERKREXCHER  HELTSHEBSALHER,

EXBSINNESHEENHEYRAHNEEN ABA S8, AU+ M HAERPRE ABA S BN . RETI>LE>
FESCERTFE.ANE-EBE L ABA SHYHEEAX . RIANKE ABA S RAEY — B i858 B2 K 2 /i
Wi, A, R AR RNEAYA—EFBREN ABA §E.

3 itig |

EOESEME THERAREA - ERSE A ENRAA AREANRARSHFEREYRTRNTEEE b
BXMERUBRPAS . HUERETEMEXNEYERGFOV BT, YEAIERF ABAERAKE”. BilFEkS
AR & 4 L B E R R BE SR BT RSB A B ERE R85 5 2 oF Gk, 55 55 B ia 0 IR 3 5 I 48 o
HOEER,. BB SEKBRX &Y REEMNI, BERERANSEGBR ., LRIFE K B8 887 4 — b0t 54k
A R R B9 Y B (fernesot)™ Y, f i S 4k R Y5 AR E M3 b, A TS 2 ABA W BB A T A S5 SIS in. B
LKRUEHREIEMNERRF  -OH 5| BEMAMMAENF R RRNHERAEHENELER, RITWELR
HAAFTETXMHAR. PEASTBRPREBFE R CATEHAEEE RN L X ERE - R SRR EIs T
WP MDA REEER HHEEMNYPEAMNMNELHE SHEDHER AFE % A2 NG EEETHERTRT 3
MEY. ROSGEHEIOXNANEH RGN EEE S DNA S4F %, 55 512 mDNA i 8R40, Bikita # B SOD.
CAT BHr¥EE S MDA SBRWBRTBERAHYZRNTERA.

HEMBFETRERBR ABA KPRV BEAENARMEA. 2V BAT G EHENEENH A SKBAHSRSEY
BREIFK.ABA SR ACEMMN.RHIH ABA REEHEME N EH METFESMESINBHA S KBAHSES BN
3 ABA RRER T ENRIL A RIS Z ABA BN ERANBE ABA RIFSEME T N F#KE 6 KR & B8R —Fh,
X— Wi RSB RER,

CEAIEFFNANEBERFERE N, . ENEBANERER MEPHHE—X,. AAFRELENEE, A E
MEAKFOREERES FHBRIPHNRES . GEARMNEBREFRTUEE MEBTENRNSEN TFTLEEMAEZH.AS
?@‘E%E%Jﬁi&,@M#@Eﬁﬁ%%ﬁ*ﬂ?@#ﬂﬁ—fﬁ,ﬁﬁiﬁﬁ%ﬁﬂﬁzﬂﬂ$ﬁ%%ﬁ#ﬂ¥%ﬁ%ﬁ*ﬂﬁﬁﬁsﬂtﬂﬁifﬁmzwﬁﬁ
ERERE A ETNRELERHR HIRXENRETSFI %,

AR BB A A BRI AR W BB AR EREFEREARARYE, - RS B mE . MYk A R — R F

EHZBRRA, _REBERETNBEA T HABEAERNBREFER AETUEL ENREAREREYKE S
RERXBHER.

4 Hit
4.1 BERUDEWLITR FHEEXAHBEHA I KB RESROME, EREATES BEREMSE 7 ,MDA.ABA
FEMMN.SOD.CAT EHAR AUV EAT B EY SR L B AFEYEARIB BT BN AR, B3 S

AR BEEKAR R DRI GERENER MG R a/b LETANERE. AR E K OFERE, N
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5.

MIEEN EERE MDA 2B . REZZHED.

4.2 WEALZER.IEHFHBEANFERE ABA SEXNTHEMBEMNIEHESTR. BRFEAENMRELNEER.H
ABA g/, M FEDitEB 59, ABA ¥EiE XK.

4.3

SEEREHSELANWELAREORNY, M EERBEHATIR:OFEIHRY . E—EENYEAZHEAY HEY

BRULBPZHBTE,UHIFPEVRANEERD EREVEANEE2HR ARBERF. ORRBTFEMS & I REZ A,
23| — 2R B U R AC I8 4 L B8 B BB O B9 B YD B AL IR L R B Bl B R B« B YD Yk R 38 2 73X P AR A A R 3R
AZA.ORELABHE BEHAFEKE HERSEER B2 RAHEERERTEE FIUYRAS HEmB /D, ZRE
AR,
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