ISSN 1000-0933
CN 11-2031/Q




L J: 4 A %R

«®'B
" (SHENGTAI XUEBAO)
B WA £31%5 F108 201158 (FAF)
H R

KRGS B A S5 B 8] 0 B R G BN S A An IR JE vveeeeennnnnneee s % ¥ % Vanessa HULL, # 4 # , % (2655)
BB IR 049 7 A T R A PR L A G L wveee e HAEMK, B E, 5 R, % (2662)
BB REWIA VDB FE R L BB E TR F oo BNE R, F iR (2669)
B L e AV AR AR R B AR P R R T B A K R AR BBE 48 41 A R, % (2678)
FREHREHEEE LI CO,HA AT BN R E A T L +oeeeereeneennnnes AR ERE, TEE % (2687)
ENY SV AL SUP TN PN FIS A F b 42 LI -9 REETITIIIIIIEE BEIF P, 4 A, % (2697)
TR B AL G AR AP LD E A A oo K43, &%, B 4 (2708)
V9| 2 Mo w9 Fb Y R AR 2 2 ) G TR TR cvvverememmsmmenenneneeteneneieaas ZEE BB BETE (2716)
T AN FETF I L L T RATRIRHL IR B e eeeeereree e, WA, I T (2727)
ﬁﬁ#ﬁﬁ#*#ﬁTﬁi?ﬁi%%@??&#&% ............................................. 7% ﬁﬁ,mk%’ﬁﬂgﬂ,% (2737)
Ut 48a A b K K AR A Z 0 EAE B 0 TALHFAE -vveeemvmeeennnneeenieenn, Wz, A %, 7B, % (2748)
P A AR JE T AT A LA A AR AT T 98 T A A B —— AT A B R F B e

....................................................................................... e %,Eé\i,% ?,% (2757)
T e A E SRS VR 2 Y Gk SUE /L RTINS R, EEE, E W, % (2768)
BUEF RO KB EHIE TR e W12 2% ,ﬁﬁm’%&ﬁ’% (2776)
MR B B BATAE S AR A TR K R BOEVKRA L E % (2788)
WA 5 R R LA I AE X 09 A BIRS R £ Jf e AEE, R W EEE,% (2797)
K Gt ¥ 20 e o 2 8 8 o B TR} R FEAR TR oo KW, B A, WA, % (2805)
R AR L3R B A A e FHE F ﬁ%,éﬁ‘ﬁﬁ%,% (2813)
%2 4 NaCl 8 38 R R/ Z At 40 8 KT Bok A Na® KRR 89 #ve oo EFRAE R, BEE,F (2822)
ERPORIFILA G EFRRBEEM Aoy e e, RIS X B R, % (2831)
T RAB A TAG E A LB T B0 Hrh e FIL %, dust R E (2837)
LB AT AR B 20 DNA FRALE) MSAP A7 +ovvevreeeesennnneeeeenns I, ETR,Z  E (2846)
Wk E AR LB EREETARY PG LA e, e N T8 F,% (2854)
A BT REESMEMBEGRAL o %{-/@,4¥’ %L%;(E,Tﬁ %%,Qi; (2863)
AT ZHMRE I A AL EHIRT B S ooeeeeeeemereeee & %, Wk, b ER R (2875)

WGk SR R AT R s kR AN e - 2 FELE N, ETE % (2888)
it 5k

AR FE AN R A N B e B AR P oo ?ﬁiﬁ%ﬁ,fﬁfﬁ,?ﬁ %,% (2897)

Fh TR E R FHRBEIE oo E(503 3l BT S (2906)

BAR TR AE QA RS TR MR E 3 ik B e RER MWA,E E (2915)

i) & i+ 1

P E AR FH T IR DHT correrre X KE Lt B 3E (2924)

W EHR

VIR A A A AT £ JF e AR, SBTFR,Z04&,% (2932)

758 Ly 4 R AL LA 6 RN B A TAL o veeeeneeneenees Wi R ER - BAARR, S F % (2940)

P g A 3 iy o AL AP B K 0 o B AT S et 0 IR E A e EHE FEHRE,EH L (2047)

FREREHT

AR BT EFFRKLFF TR A ES BT —2011 FRMEFHFHEELL T REBIF oo
...................................................................................................... T /%’%ﬂjﬁj (2953)

BFIEARZSECN 11-2031/Q * 1981 # m * 16 % 302 * zh * P * ¥70. 00 * 1510 * 34 *2011-05

EEEEECEEEEEEEEEE

SHEEHE : P M ( Macaca thibetana ) J& %% ( Cercopithecidae ) i 8 ( Macaca) X 4 WU 5 Ak  RE R, IR EHA R K2
— BEI R E R AR B A S A Ak, T AN SSIG SR, R R AL, 5 O S e R B Ao A B R
N ARBE R BT U EME E R A AR X (Rt [a] . 2010 453 H ) .,

FERME . PEBAREASAER O ERE L E-mail:zhangjd224@ 163. com



A A 5 H 2011,31(10) :2797—2804
Acta Ecologica Sinica

DEAAARERERERANESRSIEER

1 1 3 X3 3 2
A& & | FEaE’, a0, W BT
(L. ZRAEMRP RS BRI B8 O TR SRR % IR /R Y 1500405 2. ACEARL R AR BE , IR ZKIEE 1500405
3. FrEA G EMILR, &FH 831800)

A D BUR A A S NE S R A S I RERARME I A S R G, A S R G R IR 5 Bt S 2 (02 5 SR KUET VD A= ) 2 A
A7 A SRR TARVA Y | LIRS AR S R A SIS T RE A A . AR AR A 2 | S A R XA M O A A S Kl
TR T oFrs ar &5 B U AT A R SR A LR S I 55 U BE 22 S0P . A5 SRR W] N TAB B S MU R SR A K SR A X
X X XN BE B9 T AR TR, L TAB B B2 DX HE RARAB IR AL IX £ 58. 8 d/a To UK ; AF I FEARXGEE 0. 88 m/s, K 65.2%
FI BN RE , N TABL R R SZ0F b ) TG U ria) JXURR) T IR FH i A 385, T P4 g ) IR R A P 5 5383 5 AN TR PR A2 M) A ) Z2 R
TR DIREZE SRR, RIMMEWEIR S R BV B 2 N A R S B AEL WD RE % W0 R =F 5 2 48 #0RT Shannon-Wiener 8 08 &7,
Pielou 75 ZMARXTALAR , AR BOREPIRE VR AR M S vy | O SRR DR A A 22 1 1 B 0 S5 5 S [ R B A2 A )
LSRRI A B R A ]2 S, N TR R AR A 3 5 A ) 1 A BRI, IR AR D i S 00 % £R B pHL (L {E
Xf LA HLTCS RN 3 LIRSS R AT LA e A ) b TV R K SR e i o Bl At A BRAE ST A

KRR A ST AR AD s W AR A s b o

The differences of ecosystem services between vegetation restoration modelsat

desert front

ZHOU Zhiqiang' , LI Ming', HOU Jianguo®, LI Jianling’, LIU Tong™ "

1 The Key Laboratory of Forest Plant Ecology, Ministry of Education, Northeast Forestry University, Harbin 150040, China
2 School of Forestry, Northeast Forestry University, Harbin 150040, China

3 Forestry Bureau of Qitai County, Qitai 831800, China

Abstract: Desert is a fragile ecosystem with special function. The restoration of desert ecosystem is positioned on its
functions of wind defending, biodiversity conservation, climate regulation, and soil fertility. Based on the data of vegetation
structures, soil properties, and wind factors, the difference of ecosystem services was assessed between two restoration
models, the natural and planted vegetation restoration areas in the desert of Qitai County, Xinjiang Uygur Autonomous
Region, NW China. The results showed that, there were 58.8 more days without wind per year in the planted than in the
natural vegetation restoration area. Average wind velocity and kinetic wind energy were lowered by 0. 88 m/s and 65.2% ,
respectively, in the planted than in the natural vegetation restoration area. Compared with the natural recovered area, the
planted area was better in reducing winds from the north and the northwest, but weaker in reducing wind from the
southwest. Compared with the planted restoration model, the natural recovery model was better in conserving plant
biodiversity, the species richness and Shannon-Wiener index of plant communities in the natural recovery area were much
higher than those in the planted restoration area, but the tendency of Pielou index was on the contrary. The plant community
in the natural recovery area was more stablein that its soil salt and pH were higher than those in the planted restoration area.

These results might be meaningful for selecting effective restoration model at desert front.
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FoF NSSAEAE RIS A sk B A S R G P A S RGeS T A SR G AR,
VOB LA A S eSS AR S IR R R A B R G, e EE MR HR LA S R G 2K VBT A
BRGMIKE SEE, B 2025 BILR KE Y AP 2R 0= A 5 e de iy | BRI RS T
A SRS e KA

B AT 5 B AL TR [ A R Vb AR PR R VD RS 2, B AT 10000 km® B T RS VDL XK,
2000 4FELAK 1% B BG S SRt B VTR T FREEEA At MR A B K MOl TR A SRR AR ) TR G
VBRIV B 2L T 50000hm® R AR A 45 - 1) T2 A 45 A1 20000hm N TARAR B VB iR VR J Mty , (B TSR
NTRE NSRS DR — HELZ IRA A=, A6 B RIRAAN TR A S RGNS, IT
AR AR S ARSI RE 25 S A5, o] LICAZ IS S R GRS DI RE R IR B S5 B BRI LR K00
1 MR

AR LR B IX AT & B T, a8 FRINACEE, & RYEE RV R 2, M ER AR AR N
43°25'—45°29" | £.89°13'—91°22" , HuHAFAE A AR T G RE R 30 Tl Vb b, P R 1) AU 92 | V4 v B
£ 650—710 m Z[A], S fe)d KRRy 5 2 T 520, s 7 e, 248 H BRIEGH S 3000 h, 4250
5.2°C AP YRERR  110—150 mm, 4 TCFEI 156 d, 1 DX I/ E A DX A0 T8 i i e e o X AL 3 e A
Y IX e IR A S oh A A

A5 b 5 A% R W RN PG I TS 57 T VDT | 2 A8 0 Rl 00 2 R AR A K &2 IX (1 R o S AR R A 28 6K) L2000
AEFFIR SR &, KRV BRI & B RAF  RAB AT AR B 5 R Y R R A S B+ R R
AT S+ PE AT R LI MR - 0o I BB 02 - 11 208 8 55 4 N HRIE 2R vh b i A Bl N T Bk &2 IX
(BVPIEFHARAT ) 2000 4ETFOA AR HE 5 8 bRl T2, M A N TR, BRATHE N 3 mx1 m 83 mx2 m,
R R Ll AR SR IE o
2 WHRAE
2.1 BPANEIN S AR A

I3 IAE R R SRAE R IR S DR PG AT N T AR K 52 IX 152 CAMPBELL CR23X-XT MICROLOGGER ¥
BRI RG45 1 8% RGeS XRGE R R85 £ (RM Young 05103 ) BEHBTAT 2.5 m, 5 30 min. H shilll &
IRV 1 8 IR T R XU, 0 450 A i B R AR 2 . Tl 3a HYBFAMIEI , JEARAS R AR Wk &2 X AN T4
B XA AU XU 10.5 745

FARFEK T DR T AR B PR S XA e B AR 1 2006 415 /M b i) A 445 S | W 4/ M 0 o) A SR FH AL
PRAT AR RIRELR T B ML AT BERE HL Y 7 ik AT, A6 ORI S DRI N TAB R A X, W YD AR T Tl B[]
B 1 km AFi% 1 SRELR WEALAG BE A B REH (20 mx 10m) (A FEA /N T 300 m, B REHb I — 25 %) 43 Bl 8 4
5 mx5 m BRETT  ICSERETT NI/ INE TR EARIRNZE 20 S R ER A A 25 mP i  MEARIR IR
T FEJ7 5 A 0 SRAE T N AR RS (2B e BE RN 35 B S48 bn . JLARAT 61 A e be M 853

ST URE AR R Hb 04 L A B RIER (0,10 .30 .50 . 80em ) HiUkE , FE3K45 20 40 ( RARFIA T
FEREIR A X 45 10 20) T IEFEAS AR PE BT A e | 75 52 90 %5 R pHS-2 AUER BE T /K - et T 3R V4 Fl i
B TR S S 2 AN TRIEREE AR pH AE &b AUA P & i
2.2 ¥R 5o Hr

FRAE FTARASF () 3a AN [RIRE B Pk & IX B A S 2508 , i F SPSS #l EXCEL #E45 88114341, I 1 ] Vista Data
Vision FAHG XUl WG AL il BRI AR BT A o 8 A 550, 1H 3R ) 2R AR G FR 4k

Shannon-Weiner 184X H' H =- 2 Pi x InP:
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Y& BB R R=S
Pielou ¥J2] 36840 J J=(- Y PixInPi)/InS
Simpson & D D=1- ) PixPi

3 ERS

3.1 A[ERER SR B R V0 B 52 )

IR A A SR 2 o e R, 33X A o 2 T LA S8 7 Jm) 90 LA A R v R A ) R R
[ FHE T 2 20 AR 2006—2000 4[] Xt ity JR FE I oty 45 U0 i v N AR A R S DX R SR AR B R A2 XKL
T A (1 S 0 R, 2 ) 0 AN TR R A2 DX BRI (8T 1), L b T AR 3, R ORAR K &2 X AN T A
PR DXARBRIA] A I WG AR E | A TR I 2 DX AT B 8 1A 7 XU i) A7 — 6 L [R]85
M 2% DX ) 35 KU, 2331 iy RAR RN TAB RS2 DX 4 4R A R A 39% (3 F34) Rl 519% (3a ~F24) HPI#
22 AR 3 ERAUAE : N AR S DXAR B ] ZR AL D7 1) KUBIT o5 FE 31 (24.% ) B S8 o T R AR AL AR
X (8.7% ) s N ARG IR BRI A T W

N TR X AR BRIALARAE 5 1) X L4, T g e N T3 AR s D Y, 35 65 B WA 2000 4ETF46 , HRAE
Il B ASUMROL T AR A S  , 7E VIR RS N AR, 3 AR 2 SR ] T A IRBC &, 77 18] LA P B - AR b 7 1wl oA
L BT AT RIS R AT, %0 BT RO T, 5 BB ] AR 6 75 10 XU HE 185 2 I IRAE K
X

N IR IR 55 2 RARREAARIZ % USRI A PR B J5 T« — & TE XK B He ], — 2% 4% 7 o) XUk
FISIREAHRIHAE T . ARYE 3a BOBE ST, N AR S DXCARF- 2 0 XK 9 L 19h 19. 8% , T A5 KSR AE B
SIKIZ LI 3. 7% ARG T N TARGRE X AEAE R TR LR AR SZ X 2 58. 84,

TR AR B2 O XU RN B BE A 52 e 22 5, AT LA 35 2 MR 3 O AH SCEIE 2047 20 # : N4 4 24
AR I KRR X 3a (1972 KGHAE 2. 11—2. 17m/s Z[8), 10 AR B R & X 3a (19724 K 7E
1.08—1.47m/s, Wil 5 WL , N T AR AR A 2 FARAME DR A AR 0t XU IR AR 5 T

F2 AEEHRE X & T B E L XUE R K EhBEH B
Table 2 Annual wind velocities of 8 directions in natural and planted vegetation restoration areas and the percentage of wind Kinetic

energy decreasing

RSN KXAEBI XV, / (m/s) NTAEBNRE X AR KGR V,/ (m/s)

THWBIREE 4 L (Vi-V3) / V3 /%

Annual average wind velocity of Annual average wind velocity of . .
. . Kinetic wind energy decreasing
the natural vegetation theplanted vegetation . 12y /12
I restoration area V, restoration area V, in percentage(Vi=V2)/V}
2006— 2007— 2008— 2006— 2007— 2008— 2006— 2007— 2008—
2007 2008 2009 2007 2008 2009 2007 2008 2009
L1 North 1.75 1.51 2.13 0.70 0.50 0.64 84.1 89.3 90.8
AL 1.74 1.58 1.61 0.93 0.77 0.71 71.6 75.9 85.5
Norteast
ZR1A] East 3.12 1.73 1.70 1.00 0.82 0.89 88.8 77.6 72.4
IR 1.41 1.21 1.30 0.82 0.82 0.74 65.9 55.0 66.8
Southeast
311 South 1.21 1.19 1.20 0.73 0.72 0.64 93.1 63.7 71.4
V1 2.12 2.16 2.04 1.72 1.66 1.61 40.6 41.2 37.5
Southwest
P ] West 3.35 3.16 3.25 1.67 1.59 1.91 75.2 74.7 65.3
FadLel 3.17 3.16 3.09 1.32 1.09 1.17 79.5 88.1 85.5
Northwest
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10 4] JEIRESR A YDA AS R R AR A 25 IR 55 T RE 22 57 2801

MENBER A BE ST, T EhBERY E=m®/2(Ex—E ) /E H5 B N AR IR S AR X T R SR e K 52 41K
THAXBE B 43 B A T LB AR A 3K (0 =03 ) /o] RIS, Q0 SR DAAE 2 XU R 6, N TR B 2 450 2 R AR
PRI REZ IR 51. 5% —T74. 1% FIKRE -2 65.2% (R 1) o QK KA 20 21 8 AT (22) , A
TR A (S 88. 1% ) FPGIL 1] (- 84. 4% ) K ZhRE AT 1 FH e A S, X6} 7 g 1oy JXU 30 BE O 46014
Ve 58 (735 39. 8% ) , % HA 5 A4S J7 1) 19 K Bh BE TS 4R34 60%

®3 FEMERIE R EHRER R,
Table 3 Annual wind velocities and the percentage of wind kinetic energy decreasing in natural and planted vegetation restoration areas

RIMMEHARE XX (m/s) N TAEBEIRIZ DX KU/ (m/s) THIEIRE 7 1t

\
q;:ﬁj Annual average wind velocity of Annual average wind velocity of Kinetic wind energy decreasing
ear the natural vegetation restoration area V| theplanted vegetation restoration area V, in percentage (V3-V3)/V3
2006—2007 2.17 1.19 69.9%
2007—2008 2.11 1.47 51.5%
2008—2009 2.12 1.08 74.1%

3.2 AFERHIK BRI 2 B R
RIS KRN IZ XM TR RS XL 61 AN HORE 3 59 I A B8 (3R 4) , 20 53R T A [RIAEL B
SRR A SRR (3R 5)

F4 FREEHREREEXTEBHERBR
Table 4 The basic information of plots in different restoration areas
, . e Y& R/ R
WS e , RIS ) Hoackeawgr  TRR/m o BRI
. TEvE A Community type . . Community Community
Restoration area Community age  Plot number .
height coverage/ %
TAEBE K X e
A *E?EWE[: HARMR Ass. Haloxylon persicum 5 13 2.79 44.71%
Planted restoration area
N . R sk INA=pl
KRR K MR LA 46 + PG AF I IE P 4 A
. Ass. Haloxylon ammodendron-Reaumuria 7 18 2.06 16.78%
Natural restoration area . . . R
songarica+Nitraria sibirica
AR -0 BEGREE - 1 25
Ass. Haloxylon ammodendron-Ceratoides 20 2.22 15%
ewersmanniana-Seriphidium terrae-albe
M- BE LR AL -5 ST
Ass. Ceratoides ewersmanniana- 10 0.85 16%
Alhagi sparsifolia
x5 FREHKREEXTHED SHEILER
Table 5 Comparison of plant diversity indexes in different restoration areas
NG RT3 00S Shannon-Wiener 154 LR SN (R Pielou ¥ BEF5 4L Simpson L EFEEL
Restoration Areas Shannon-Wiener Index  Species richess Index Pielou Index Simpson Index
RIRMPLRE X HER Shrub 3.300 14 1.250 0.176
Natural Restoration Area R Herb 3.093 21 1.092 0.759
ANTLHHAIRE X
Planted Restoration Area WK Shrub 0.538 3 0.488 0.553
AR Herb 1.163 10 0.723 0.841

WA B O BAE G AT ER B R R IXHEARZ I REA 2 A - B fe B e T AT
FERIMR IR IX., RORAE A S IX Y AR R S 35 . R 42 ( Haloxylon ammodendron) | AR 1R ( Haloxylon persicum ) |
EEE Y8 ( Reaumuria songorica) IRFIVPFAL ( Calligonum leucocladum ) \Z KM ( Tamarix ramosissima) 0> B¢
P ( Ceratoides ewersmanniana) 125187 ( Seriphidium terrae-albae) 55 14 Fh 1 N T AHBIK S IX H U A HE AR
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A FIRIR (O BRSBTS 55 3 By RARME I S IX B A T 2 A0 45 - 4R B3 ( Salsola paulsenii) |
¥ B (Salsola collina) . KIGHE ( Leymus racemosus) \ERITUN( Kalidium foliatum) 75 % ( Horaninowia ulicina) .
N EHZE (Suaeda acuminata) | f8REE ( Ceratocarpus arenarius) 92 ( Londesia eriantha) 3% ( Halimocnemis
longifolia)) . ¥k B ( Halogeton glomeratus) . JK T 1 B FF ( Sterigmostemum incanum ) | 3 & = 7= 5 ( Aristida
pennata) , 3 3 W ( Achnatherum splendens ) . 1 % ( Phragmite saustralis ) . 18] 3% & i #8052 ( Corispermum
lehmannianum) 7% 1 3¢ ( Sonchus oleraceus) VP (Agriophyllum squarrosum) F-3K (Poa annua) %5 21 #f, AT
AP X R B B A RIS AT KRS B3 R P =i i U3 h/E5 A 2REE HUTURAE 10 F, X
FERZE R AE Shannon-Wiener 7650 17531 T AR G509 S e, RARFL B IR B X HEAJZ FMFA)Z 1) Shannon-Wiener 15
BB N THERR S XY 6. 13 A5 2. 66 £ VE W RN 5 B2 FE 11 Pielou TS R /R, RAR
R X B 2 A AN 20 B2 (1. 25,1092 ) 2z T N AR S 1X (0. 488 ,0. 723 ) | T AE ) 224 14 1 2
1] B rppk i e RUBE A9 Simpson $8 80 A S AR EE

RS RO X AR R 7 B AR ) 2 B AR s 2 . AR TRV (H A R 4
A E MR ROAR S R T R AR BT R 2 R Y RE ) R X TR R B 1Y A S IR 55 D e
TR,
3.3 N[ARE R S A AONS  ERARRAAE 1Y 532 )

R PN [) P AB IR SR A 0 - 33 A 2 P B 18 S ], 78 N A R R A2 DRI R SRAB A R O X - 39847 T 10
32 LIRS S92 50 % AT RO A OCEE 13 33K 6,

®6 AREHKREBEXATHLELFERILE

Table 6 Chemical properties comparison of soil layers in different restoration areas

435 pH K T AR (g/ke) TR PLTE 1/ (g/kg)
eres . - - -
R ) pH value of soil Total salt content of soil Organic matter content of soil
estoration
e e R e e E &2 BE W
(0cm) (10—30cm) (50—80cm) (Ocm) (10—30cm) (50—80cm) (Ocm) (10—30cm) (50—80cm)
FRARAH MR X
Natural vegetation 8.436 8.677 8.742 23.21 17.95 14.085 2.23 2.311 1.924
restoration area
N THERERIE X
Planted vegetation 8.064 7.982 8.106 12.928 11.65 11.541 2.109 2 2.076

restoration area

MEER EF AR A AT SRR AT oA —E R AN AR B S XAN [RI TR 19 4 pH
BRI ORI XA AN TR R B A 48 5 e i A A U B O I ) N AR IR AE X IR 2 R E IR 035
T R T R IR IR X BIAHAE 3 B REAS 2R i J AL vl BE R N T AR S X B A = ) i 4 O 1
TRMYRE X, KA BITEA (RIS ) i A SR, A5 A 2 e A 3] — e R m et , 3R
By e B ROREEAIE, 1% pH (EFEAR, MI7EA RS E X, A RITREL A LA HL & 22 AR 3R
N AR IR SR A A B0 T AL e S BE R b 2 (ELXF - A ML 5 1 B 8 R
4 HitHitie

AR T SCA [ AR S A5 S XU MR B RE | A2 ) 22 R A A AL S PR S OS2 i 20 A, A5 B 3222
45t

(1) PERg 7 10 Y R AT 15 B VD IERi T 325 KU N AR IR 52 45 2 AR S, of XU A 3 i 1 T 1K
VERIUT R, N AR A DX L RARAE IR I X 2 58. 8d/a I TCIRK s N TAEBEMR S L R SRAB R I AF IR A
G 0. 88m/s, ZTHHIL 65. 2% HY KN RE , N TAEAEIRIZ AT AL 0] FPG I 1) XS0 BE A4 TH AR H B S 35, %0 74 i 1 XL
SHREAITHIRAE R

(2) AR Z AR LW AR T I REZE S BOR  RARE WK A MV B 2 N T AR E 1)
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TYIRET PR A 2 6 PV AR IR T v, LRy | BT AN R ) R A E ) T3

(3) AR B A A X 0 o A A PR TR B S WA T 22 5, N AR RS ASE  R P A R 2 13 s
e A AR A B, AR T R 5 S B A pH (R (ELX R A LB R AR R AN 3

AR SCHRAEEF S 2 AL Kl , 025 HEE 1 AN ) R 0k S A X XU L) 22 A P R 30 A 2 P T )
SN HAZ A F IR , X 26 B R 5 A AR S5 BRI A AR G 5C & A FRRAE i St s b Ab st 5835 . NI, 3R 2By
S50 AH —E IR BRE  ARMEAERT XA AL, SO A SR N AR BRI 358 2 R IRAE DR S % KU T R4
P A Z5IE S 2 T RPN IS i 7 A A 200 . MALBE U, X R HIRVE T A6 SR S A BRI AR vk
BERG RO 2518 22 BRI X BN G , (EIAT AR DUFN R 558 A 7 A AR A 5 2, O DU 7 HOGTR M, X
SRR PR R AT 3 A, N T ABLR K S XA T IR P W A, v R 2 B2 52 % PR A MR A 2 RS 2y, N
TR SR ASE S T A 4 B 0 i B8 1) O R R A B R AR SR 0 2 A7 2. 8 A, T N TR AT
AR AR S A KRR R i 1 A%, N A ROUR B AT R ) 2 K P AR, H 2 R R 7
T VDX AR B IR AR A R 6 DA B R i AE 50—90mm (4 AR RN & 110—150 mm) =[], A T
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