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Spatial patterns of Caragana korshinskii growth on hillslope scale and influencing

factors in the semi-arid Loess Plateau
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Abstract: Topography, and' soil moisture are the key factors affecting the spatial growth patterns of artificial Caragana
korshinskii shrubs in the semi-arid loess region. However, the recognition of the growth status of C. korshinskii shrubs
affected by topographic variation, soil moisture content, and shrub density is limited on the hillslope scale. In this study,
we selected a typical artificial C. korshinskii shrub on the hillslope as a research model, and the data on its growth status
and habitat conditions under different ( east- and south-facing ) slope positions were collected. Furthermore, the
relationships between.the growth status of C. korshinskit shrubs and the shrub density, topographic variation, and soil
moisture content were quantitatively analyzed using the Pearson correlation, path analysis, and RDA. The following results
were obtained in this study. (1) The growth status of C. korshinskii shrubs on the east-facing slope was significantly better
than that of the shrubs on the south-facing slope. Furthermore, the growth status of the C. korshinskii shrubs on the lower
slope position was slightly better than that of the shrubs on the upper or middle slope positions, and no significant difference

was observed between the other slope positions. (2) Shallow soil moisture content had a direct, positive effect on the growth
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status of C. korshinskii, and the shrub density and deep soil moisture content had a negative relationship with the growth
status of C. korshinskii. For the large C. korshinskii shrubs, the height, crown diameter multiplied by the height, and canopy
volume showed sensitive responses to the shallow soil moisture content. The results also demonstrated that the crown length
responded with more sensitivity to the slope aspect and slope position than the other factors did, and the crown width showed
a sensitive response to shrub density. (3) The topographical features ( slope aspect, position, and gradient) and soil
moisture content ( shallow and deep soil moisture contents) determined the growth status of C. korshinskii shrubs and
explained the 59.9% variation in the growth changes. Furthermore, the variation of the growth changes in the slope aspect,
slope position, and shallow soil moisture content were 21.1%, 16.0%, and 13.1%, respectively. Therefore, human-
introduced vegetation restoration of the semi-arid loess regions should consider the spatial pattern of vegetation based on soil
water conditions of the hillslope scale, and the scientific management of the middle and later periods of revegetation is also

necessary to sustain the C. korshinskii shrub in the semi-arid loess region.

Key Words:; Loess Plateau; hillslope scale; slope position; artificial Caragana korshinskiishruby soil moisture content
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G XL H oA 28 2 P T R /NI ( 104°27'—104°32'E,35°43'—35°46'N) | J& L 52 85 + R i)
AR A AL 16km” , P B4R 1900m, B 58 IXAFF- 35l 6.8°C, 1 A5 V-3 00 - 7.9°C , Hk it 0 174 ¥k
38.5°C, FHYTJCFEI 152d, -4 H B 2052h, ZAFFI K i 386mm, MM 128 i AE 7—9 H 6y, e
R 1439mm, AV AAXT IR 72% , T4 E 1.9, Wi R LIBAs + 00 3 AL S EAR, RIS H
Sy, RIRMM LA Z AR | Bl FEZE AR5 (Stipa bungeana) JH5E (Leymus secalinus) B
IRZEN I A ( Heteropappus altaicus) %5 46 B 18 ( Medicago sativa) , N T.F% AL 09 H#E T+ W Fh A #7 2% ( Caragana
korshinskii ) WK ( Platycladus orientalis) JH¥S ( Pinus tabuliformis) %5 , Her N TP Sk AU R A 88 )
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NP2 DR T R B - S 7K 4 X TR ) i 1 R | AR S 0—2000m T 358 5 /K S MR 2 K 4, 200—
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Table 1 Shallow soil moisture and deep soil moisture at different slope positions on east-facing and south-facing slopes

i Yef RIELHOKS  WE 0K ! Wef WR LRy WELHOKS
Slope Slope Shallow soil Deep soil Slope Slope Shallow soil Deep soil
aspect position moisture/ % moisture/ % aspect position moisture/ % moisture/ %
El L 6.19 6.47 S1 st 5.91 7.58
Laloe’ 3 6.25 6.47 LRl 6.34 7.78
i 5.76 6.22 rhgg 5.96 7.30
R 5.94 6.40 H g 6.24 6.71
T 5.95 6.24 T 5.94 6.65
E2 )7 6.72 7.11 S2 3 5.64 8.05
L Rlne’3 6.90 5.77 b 6.08 7.37
il 7.43 5.52 rhggg 6.01 7.22
LR 8.19 5.92 TRk 5.17 7.34
T 6.77 6.77 T 6.04 6.28
S3 3 5.71 7.98
Aot 5.97 7.12
rh 4.98 7.38
R 5.56 7.44
Thk 4.97 6.63

E1:7%% 1 3%, East slope 15E2: %5 2 3%, East slope 2;S1: 5 1 3, South slope 1;S2:7§ 2 3%, South slope 2;S3: 7 3 3%, South slope 3

BRSBTS T 3 A T 8 B ARAT AR AR BRI R/ 25 S5 17 52 i 8 35 M A G M A BT S, AR SCHE A B 4
THIS TS0 XIHE 7 PN B A7 S5 AS 32 ik o B 43 S /bR (0<H < 50em) | H Bk (50em < H < 100em ) AR BR (H>
100em) ™, 7 MEIEAY_E 43 BIGER B SR K ATE SRR I 2 %5 A S 58 5 R A (DR S R R R A Ay
S AR AR AY SAMER R (H) A (C,) e T (C,) IR EAR (C) | ek i A 4 i AR
(A) JEARIDE R (CH) ZIEEEFL( V), Horp JEIR EAR C=(C,+C,) /2, IR A =mC?/4 , FEAR N,
[ CH=CxH iR FL V=AxH,

AU 53 HT ( Analysis of similarities , ANOSIM ) 6 56355 1] FI3E 5 6 K ARFT 5% (HAR RN /N A 25 Bl e 4
AT ) AR KBS ANOSIM 3474 Ff PRIMER 5.0 3z B[R K 7 2200 M7 LA 5 SRR A W) 3k o7
X KRR R 4% 7 AN AEKFEFR 5200 | R ] Pearson A 2643 HT A 61 3% 1] RIS 6] 3% 437 5 3% ) Aok A eb kA 4%
TR )2 HHOK A R IZE KA 57 2 AR R A R I FH AR 43 M 0 e K B TR 2 50K 43
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P AR AR IR A BL I 43 A7 ( ANOSIM ) 25 SR 3R WY 3% 1) b A 2% A2 KA Wk 35 5% ) ( Global R =0.267, P =
0.014) , RYEAT SR AE K AP FRa b, ARG AT 4510 R B e S B S T 3 R Ra b . 5 SRbEal S o B 45 2R
FEH AR S A K BRI /N ( Global R=-0.054 P=0.676) . AN [RIREHE AT 45 A2 K R A7 i sy ] iE A
FE—E 225 EIRT 5 ZRET R RIS AT 4 A KR T 07 255307 . S5 SRR B R A 2500 5, B X K
PRFT 25 B A AT S 35 ) (LI 52 el B3I () AS [R) A AE — 8 A8 E (3R 2) o AR ATRE T PR B Ay 45 1
i B T L, b B R N 3R L3 SR S AT Ak B AR 25 /08 B2 MEAT AR v BE DU [ L
RGN (R 2) o AR AR M X S A6 A b o 7 A e T R B S R R SRR R A R B T
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Table 2 Growth status of big-sized Caragana korshinskii at different slope positions on east-facing and south-facing slopes

e e f T R Tk FPLJ‘_}Ji _ il TTlJﬁ T

Growth G5 Uppet slope Upper-middle Middle slope Middle-low Low slope p

indices Experimental position slope position position slope position position
site Mean=S.E. Mean=S.E. MeanzS.E. Mean=S.E. Mean=S.E.

H/m El 1.38+0.02a 1.36+0.03a 1.26+0.02b 1.24+0.02b 1.42+0.04a <0.001
E2 1.50+0.04¢ 1.40+0.03¢ 1.49+0.03¢ 1.82+0.05h 2.21+0.03a <0.001
S1 1.33+0.02b 1.28+0.02b 1.32+0.02b 1.34+0.02ab 1.41£0.02a <0.001
S2 1.30+0.02ab 1.29+0.02ab 1.31£0.02ab 1.37+0.03a 1.27+0.02b =0.030
S3 1.33+0.02b 1.27+0.02b 1.27£0.01b 1.28+0.02b 1.42+0.02a <0.001

C,/m El 1.79+0.05b 1.93+0.06ab 1.87+0.03b 1.99+0.11ab 2.14£0.06a =0.001
E2 1.95+0.09¢ 1.65+0.06d 1.89+0.05¢ 2.27+0.07b 2.79+0.05a <0.001
S1 1.91+0.04b 1.93+0.03ab 1.95+0.04ab 2.08+0.06ab 2.09+0.03a =0.002
2 1.820.05hc 1.87+0.04abc 1.97+0.04ab 2.04+0.06a 1.79+0.06¢ =0.002
S3 1.91£0.04bc 1.96+0.04b 1.81+0.03¢ 1.78+0.03¢ 2.23+0.06a <0.001

Cy/m El 1.44+0.04ab 1.42+0.04ab 1.34£0.03b 1.53+0.04a 1.56+0.05a =0.002
E2 1.92+0.09a 1.19+0.04b 1.35+0.06b 1.65+0.06a 1.88+0.07a <0.001
S1 1.36+0.04b 1.35+0.03b 1.36+0.03b 1.51+0.05a 1.46+0.03ab =0.007
S2 1.49+0.04ab 1.46+0.03ab 1.43£0.04ab 1.59+0.06a 1.39+0.04b =0.030
S3 1.48+0.03ab 1.54+0.04ab 1.44+0.06b 1.43+0.03b 1.62+0.04a <0.001

C/m El 1.62+0.04b 1.68+0.04b 1.61£0.03b 1.76+0.06ab 1.85+0.05a <0.001
E2 1.93+0.09b 1.42+0.05d 1.62+0.05¢ 1.96+0.06b 2.34+0.05a <0.001
S1 1.65+0.03b 1.64+0.03b 1.65+0.03b 1.79+0.05a 1.77£0.03a =0.001
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Growth ' Upper slope Upper-middle Middle slope Middle-low Low slope p

indices Experimental position slope position position slope position position
site Mean=S.E. Mean=S.E. Mean+S.E. Mean+S.E. Mean+S.E.
S2 1.65+0.04ab 1.66+0.03ab 1.71£0.03ab 1.82+0.05a 1.59+0.05b =0.007
S3 1.70+0.04bc 1.75+0.04b 1.63+0.04bc 1.61+0.03¢ 1.92+0.05a <0.001

A/m? El 2.12+0.09b 2.29+0.11b 2.07+0.07b 2.63+0.29ab 2.81+0.15a <0.001
E2 3.17+0.28b 1.66+0.11¢c 2.15+0.13¢ 3.20+0.20b 4.38+0.19a <0.001
S1 2.20+0.08bc 2.15+0.06¢ 2.21+0.07be 2.62+0.14a 2.53+0.08ab =0.001
S2 2.21+0.11b 2.21+0.07ab 2.39+0.10ab 2.72+0.15a 2.07+0.12b =0.004
S3 2.36+0.10bc 2.51+0.12b 2.29+0.22bc 2.08+0.08¢ 3.08+0.16a <0.001

CH/m? E1l 2.25+0.07b 2.30+0.08b 2.05+0.06b 2.21+0.09b 2.67+0.12a <0.001
E2 2.99+0.18¢ 2.02+0.10d 2.48+0.12cd 3.70+0.20h 5.20+0.15a <0.001
S1 2.20+0.07be 2.11+0.05¢ 2.22+0.06be 2.43+0.09a 2.52+0.07ab <0.001
S2 2.19+0.09b 2.16+0.06b 2.28+0.07ab 2.51+0.10a 2.03+0.08b =0.002
S3 2.29+0.07b 2.26+0.08b 2.09+0.05b 2.09+0.07b 2.80+0.10a <0.001

V/m? E1l 2.96+0.14b 3.15+0.17b 2.65+0.11b 3.33+0.39b 4.12+0.29a <0.001
E2 5.04+0.52b 2.40+0.20c 3.35+0.27¢ 6.23+0.53b 9.82+0.49a <0.001
S1 2.95+0.13bc 2.79+0.11¢ 3:00=0.13bc 3.59+0.22a 3.63+0.16ab <0.001
S2 2.98+0.19b 2.89+0.12b 3.20+0.16ab 3.80+0.26a 2.67+0.17b =0.002
S3 3.22+0.16b 3.29+0.20b 2.95+0.24b 2.76+0.14b 4.57+0.28a <0.001

FPRRENG F 1R R — 3 LA RS0 2 18] 25 57 8 35 s H . K S0 s Height ; €, . SR B, Crown length; Cyy SR 58 B, Crown width; C:
TR 4%, Crown diameter ;A ; IR AE AT AR, Crown cross sectional area; CH . J#E AL, Crown diameterXheight ; V. & IF{AF , Canopy volume

5 ZRAEAT N R AT 2R BB RE B, AR DL 5 R AT 26 LU X S AR AR R 2 52/, BT E2 A ST AR
A RIS 7 26 A R ZE BN (P>0.05 ) 82 e I BE e 3507 ] 19 22 53 W 2 3% (P <0.001) , el IR EL A% (P =
0.002) FIFEAR Y B AL (P =0.003 )AL O B AF7E 3 22 5, H L3k 3 M RISIRII R B T L ir T F
S, T A A R HE AR A3 A (8] TG W 2255 5 S3 SREASE A 1o L AR 307 [ 77 A 2. 35 22 5 (P<0.001 ) , HAt 45 A2
KA B 825 5%

3.2 RHOKI REAREE SRR A KR CR

Fr oA R S HEARGE LRI R T A SRR R R EAR B E 5 7 M E RIER IR BN AR R H
HRZR SR RS E AR A 5 4% A IR AR AR A S BN (3R 3) o A7 R A K SRR R HORIT AR S 7 M 4 R 3R
B, T2 R IRS KT R AR AR B R BN IEASE G A, He P )2 S 705 T A vy 1 MR A O\ A AR 22
BRSSO R , AR R ORI 57 28 5 A R AR AR B R IE AR SC G AR, T g Bk = L 5Kk 7
G KA RIS R B SaR = 50K SRR 58 5 W3 A OG . A AR A R SRR L HOK 1
HASRIC AR W], SRR K M 547 25 48 A AR PR B R AR/ (EAS Rl 1) 2 18] ) SR BRAF AR 25 57 . AR
WRJZ TR 57 2R A LE RAEAR R B IEAR R SE AR, P R R 2 1 30K -5 ek i 5 38 5 W 3 TEAH G T Pl
PRIz LK 58 A RARFR 2 ORISR o kAT 25 5 RO AT 2 AN ), U B2 B K 5 bk 26 45 A
KARFRAR R B3 (£ 3)

2R IRAT 25 A5 A RAE AR S A 2 LK e PR 2 LK o AT AR o i, A5 2R, K
JZ K X R A HEA T E HE AR M0 BSR4 A TE S (Gl A 2R 807352 0.593,0.401
F10.312) , RRFT 2 58 BE X el T8 BE AT ELH Y S i (GELAR BN —0.323) , NIz 58K o0 B R RAY 254
XA o B T A AR T AR AN R R AR A T T2 (R 4)
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Table 3 Correlation analysis between shallow & deep soil moisture content and plant density and growth status indices
- et - EARYH A
Soil moisture and Slope nght Crown (;rown diameter sectional area dlam‘eter volume
shrub denisty aspect /m length/m width/m /m . Xhelzc;'hl o
/m
KHRFTF £ Big-sized plants
TR Ay -0.312 0.099 -0.283 -0.098 -0.142 -0.246 -0.241
Shrub density L)1 0.073 -0.032 -0.065 -0.038 0.053 -0.009 0.053
HIf -0.328 -0.097 -0.18 -0.159 -0.13 -0.276 -0.242
$6 = w7 RI 0.592 0.128 0.122 0.143 0.184 0.45 0.396
Shallow soil moisture Y -0.264 -0.107 -0.559" -0.371 -0.461 =0.396 -0.473
& 0.569 ** 0.159 0.032 0.119 0.118 0.403 * 0.332
R HEK Sy R 0.152 0.383 0.733* 0.576 0.568 0.34 0.411
Deep soil moisture R -0.381 -0.481 -0.147 -0.359 ~0.371 £0.334 -0.35
&7 -0.292 -0.108 0.158 -0.01 0.011 -0.18 -0.145
Ay 2 Medium-sized plants
TN A 0.347 0.49 0.415 0:497 0.62 0.702 0.819
Shrub density 3 0.087 -0.414 -0.124 -0.28 -0.325 -0.193 -0.248
&I -0.073 -0.414 -0.169 -0.318 -0.314 -0.273 -0.254
{5 w7 Rk -0.802 -0.029 -0.176 -0.102 -0.292 -0.55 -0.568
Shallow soil moisture [aE3 0.037 0.201 0.093 0.169 0.157 0.141 0.184
HIf 0.049 0.264 0.134 0.229 0.196 0.183 0.194
R YKy R -0.873 0.635 0.492 0.583 0.402 0.126 0.116
Deep soil moisture [iaE) 0.505 0:332 0.321 0.328 0.245 0.313 0.224
&9F 0.08 -0.079 0.008 -0.101 -0.163 -0.117 -0.173

* P<0.05, * * P< 0.0l

R4 KFEFFETEGRE LS RRE 8K S 3 &£ KN E RS A E &0

Table 4 Directly and indirectly effect of shallow & deep soil moisture content and plant density to growth status as big-size Caragana korshinskii

shrubs

A K A5 HR ARG AL [ B Indirectly effect AR

Growth indices Variate Directly effect i i x, A Total effect

HEARE KARFT A2 () 0.018 -0.356 0.011 -0.328

Height /m RZE KT (xy) 0.593 -0.011 -0.014 0.569
RIZ K53 (xy) 0.025 0.007 -0.328 -0.296
R*=0.325"

e KR A5 () -0.001 -0.083 -0.013 -0.097

Crown length /m RZE KT (xy) 0.139 0.001 0.017 0.156
RIZ 3K (x3) -0.031 0.000 -0.077 -0.108
R*=0.025

el 5 RT3 HE () -0.323 0.025 0.118 -0.180

Crown width/m RZE KT (xy) -0.042 0.194 -0.153 -0.001
WRIZ 3K (x3) 0.277 -0.137 0.023 0.163
R*=0.104

SR AR R S5 HE () -0.165 -0.035 0.040 -0.159

Crown diameter /m RE KT (xy) 0.058 0.099 -0.052 0.105
W2 EHK S (x5) 0.094 -0.070 -0.032 -0.008
R*=0.032
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K A5 HR A5t TR [ F28500 Indirectly effect KON
Growth indices Variate Directly effect it it x, i Total effect
5 M A8 A i AR KA SRR BE () -0.125 -0.055 0.049 -0.130
Crown cross sectional area /m> R THK5 (xy) 0.091 0.075 -0.064 0.102
BRIZ HHK I (x3) 0.116 -0.053 -0.050 0.013
R*=0.027

AR A KRR S () -0.063 -0.241 0.028 -0.276

Crown diameterxheight /m? RZE K (x,) 0.401 0.038 -0.036 0.403
WRIZ LKA (x5) 0.065 -0.027 -0.222 -0.183
R*=0.167

MR AR KRR 5 () -0.081 -0.187 0.026 ~0.242

Canopy volume /m? RZE K5 (xy) 0.312 0.049 -0.033 0.327
RZ HHEK A (%) 0.060 -0.034 -0.172 -0.146
R*=0.112

#* P<0.05

3.3 BamAr SR K SR R E o

FIF] RDA F1 pRDA 43#7 5 SR AN [R5 57 KRN by S5 28 RORUL 55 S IREE R (B B for 3% B
TRJZ K G SR )2 3K 53 ) DGR B SE M MR AN h by 45 2R IR OCHE IR BE I 1, Rk AT 4% 5 3R
THIHE P A5 R 5 1 ks 1 58.0% iHT 252k K22 fk ( Eigenvalue =0.580, F =26.26, P =0.018) , T A 1Y HE
AR T 59.9% IHT 551 K284k ( Eigenvalue = 0.599 , F = 5.68 , P=0.015) , HE /7 45 BL 85 4 1) B ke 7 HiuJE #1 4
FEAR o A KA S AE K B2 0, pRDA 43 B 45 5B 3% 1) X R MRAT S I A K8 e K (FR R T 21.1%
BIAR S ), HRIEA (16.0% ) 3R)Z T 3E7K 43 (13.1% ) ANR)Z 137K 53 (9.6% ) |, T3 B Xt Kby 4 A K 3%
MR AN R 0.1% (B 1) Wbk S 53R F R HEF 45 R R WL, 55 1 Mgk 1 29.5% mitr s AE KAk
(Eigenvalue=0.295,F=5.87,P=0.339) , IFE I HE P il BE T 30.6% B #7454 K A8 fk ( Eigenvalue = 0.306, F =
1.24,P=0.340) , HE/¥ 45 SRR W HUE FlA- BOK 73 B4 th by 5 A K B2 8/, pRDA 3 Afr 4l SR W 3 )
XA S A MK (iR T A8.9% AR S5 ) IR )2 T 1K 43 VR JZ 38K o3 3 BE R o % rh by 45 2E
M/ (R AT N :6% 3.2% 2% 0.4%) (F 1) ,

4 itig

R R N 1 A K 2 ORIy 300 ROGIA A & S5 R A BL R 2411220 Horp 3K 43
SR XA AR R R 7 i R AR B N A B T K A A B S SR A
AR P il M R 7 2 RAR T, DA T 02 O T A A AR 1 2 ) A3 A A Sy 207 A ST 43 7 45 R 3 W) g g
XIHT AR A AR MR, DI RSS2 09 A I D 0 T R 0, 3 2 R DR R F 5 XA ) 016 A g
WeRyRRAN B A A AR B N T2 K s (3R 1) WP A AR KRR U AR T s, WF5E
XS A3 R R ECARAE 29°—32° 2 (8], — BN I BEBOR , A AR /K RGBT, [R]— i A 35 TR e, +
SR KR SRR L I TR R 1) i B AR A R T K A R R A I A
BIF5E DAY 2% Pl AR A0 SU3 368 o 7 S 7 8t i3 v AR AR vy 4%, K PRT 1 559 1 SR 3 v A O DAL T 52 BR /KA 4R, DA i i A=
KRG B AAF . A SCHI AT R AR T35 1T 5, 07 05 47 2% 18 A A WA AN B3 8] Ry 2% A R 52
WK A AL S 7 A 2 A AR D B i 367 (I S2 AT ) i HL b % 38 07 2 TR 2 A R 1 22 S 2
/N RO R e — e AR LIS T S M AR A S A R R, R R B s S T
T DXCHYBIFFEEE AR I & AR AR R A0 i A 3BT , B (S 0F 17 4R A 2% B 20 BEGE M 88/, (B X
o ARG AR R WA, Horh ke S bk AR AR R R T R, BEANED T E X
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B 1 KEEMAsRiTRERRRESHEE TR RDA HFE
Fig.1 RDA ordination figure of Caragana korshinskii growth indices and environmental factors at big-sized plants and medium-sized plants
SA . [, slope aspect; SP . 347, slope position; SG ;3 JE | slope gradient; SMC1 ; ¥ )2 - 37K 43, shallow soil moisture content; SMC2; )2 1 3£ /K
/7, deep soil moisture content; 1 ; 34V, upper slope position; 2 1 351V , upper-middle slope. positiori; 3 : 1 3% {3/ , middle slope position;4:H T

B , middle-low slope position;5: FH¢fi,low slope position

AN TR BABLAF FRFT 25 A R BRI ST S B, BB Ay 2R AR A B OB A5 X 7 25 A 1 B s W A A B i A8 1, 4t
W17 4FAE) MBI (16—23 4R A2 ) FY SRR R BLUR R B> TR > 3, e 301 (8—15 442 ) By B3>
HI> T, AT B, TR AT 2% Y E A i BETITRE M 1 B o T o b 3, T35 (5208 A R /B A
SR RIS RN

T P A 23 3 2o RO IR O S AR B TR A SR A A SR A P AR SR T N AR A A A v B
A A AAR BRI, A 2 B XA AR A T 240 2 W B R O B A IR IR A (9 B BEAIR T R 3, R B
BRAT A1 7 A AR AR bt g S0 p R B/ bR 2 (9 R A 2 R S R /N DL R R O T A T
A X B SEA AR , A7 2% B UMK P 0 25 S LA A R R A 2R ORGSR A o 24 58 82 /)
TR AT R EAh BRSBTS EA 1 BE RE I i 2 MR 5 TR 4 2 A O, R e i
Vi EE 55 5 JEE PR AR S M O T R B2 5 %8 B A O | X TR AR SR IIE A WY S 5 R bRy A v B2 el W 0
FITEE MR 1 B A5 TRE AR I A SR G, (E R R I 25 % 8 ) AH S R T 5 e M 5 2 5 0 T AR AR S | XA Pl
PRI TC WL, SRR, X R 2% T 5 T A 6 132 3 2 IR 9B A g 32 AR M8 5 B2 ) A A, X PP A 5%
11155 RE A BRI I RE A 2R G IR BE S RS IX R AR TR AR A 26 MRS [ A B o 25 9 A I
RIS AT I, WEFEIXI AT 5 /K- B e bk, 25 Bt =2 18] 33 T B g DT /K- P SR IR 5 T s 1 28 4
SO TR e K AR BLRE M PR AE T AEROR BT A 258 BE RS AR/ N SR T AR T 7K 93 B 3R 3 4
(RIS , AR AR HIDRE T XUy 25 ) AR RORBL ) R A sy A b T R B A B A 2 A KA B
o, FCoK 5 1 B8 A 2 52 B AR QB AR A9 1 24, A 9 B2 T e i BR i A 2% K (T 45 i 07 1) ) S i BV
0 JE A0 A A R T A Ay AAE R AR

ST M A A A3 e A K IR 2 TR - A AT ELAE A S [R]8 49 S iAy A A I TR Ay 2 A
KA T LK A . A DETE R B R EABL B8 o0 A SR AW 5 AN ) B 2R K 0%
ARG R AW R IR BHOK I Shr 5 & A KRR S UEAR GG R IR)Z R KA S A K
EIGHRIE R IZIFTEL R S 0T RS AT 55 D 4R AR . [ A 2 T 5 XA B B ) A T
X LK T BT FE I A ) ELAF AR 3 A 25 18] 70 5, T [ — AR TR | A AP R R A3 8 2 1) A ] ) 480K
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ST FEIRA ARG I DA Y A R AR AR, N T A B T X 3K 43 i 7R 8 )
SR ML I S0 A P B R 2 TR XK 4 (R R 0 110 R B AT S O R, TR )2 K S
FLAESE WS FT A LR TR K MITEA S L W 547 2 A R B A SE R, LA, BIF ST ad e BARE AR 4
FEARRH 1Y B2 BRI YR LUK MK T IRZ L 50K o3, mi ARy 25 B B 1 T B2 ARl HLIR)= 3K
e TIR)Z LK) AR5 SR D AR PG AR5 T B B S G RAR L, DA RS SRR Ay A TR R
Yy i 1) A2 A TR ZU R PR 2 FIIR 2 33K O3 1 &, N AR BN 387K 73 19 3 B2 T A6 5 B0 )2 - 3K 7 iy B
i 2T AR A S 22— BER Sk i A K RS2 3K AT R | M2 HE R R A A AR 2%
b b T AR S K IR A R AR5 | K A B 2 S B AR LR A, D, A
SR b DXCHEAT N AT SRR S I R 245 5 S 4t 2% 308 S [) ) T it 01 i il P AL AR A g A 35, th
MR8 3K I3 B R ABR AR AEABL IR A= 1 B0 [R] B B8] 42 AR 8 B R s ) T, DA A fip N T AR MR 14 T

5 it

HF 98 B I [ Ay 25 A KA B R, R A AR 0 A R T R B, AL SR | S A A A K
SN /N, 1R K o Ry S AT A ) T R 2 B DR 2 K 0 T 5 A A KA AR A A A G
KR, KMRHT FRHEA = B VA N A FRURI S A RG] 336 2 = 498 /K 4 rym Jo7 I, 17 9 s 88 %o 394 1) 38 57
P4 7 2658 A IR, e 8 A 8 B e 1 5 S R, bR AR AR R R HEOK 4 S AT A AE K RDA 4r B4 R
R, M P TN 438K 73 AR AR RE T 59.99% 1 KbkAT 45 AR A AR S i) 346 Fve )22 - 8K A3 J2 5 el Kbk A
SRR EEIREE N T BT AR T 21.1% 16.0% 1 13.1% 17 4 4 K AR Ak ; Hb T A1 4 337K 378 AL %)
RFr SR AR B SE M BN EATSURTE T 30.6% HIAT A A KZE S5 o Sl il e T 18.9% Wy a5 AR K8 Ak, HoAth
PR XAy 2 AR K R 3 5N ST HIY | 3K g S E R BE B BAE R T A AR K A RO A A Ry, A
FENR T 520 A DT AN T A R 45 5 M A% (B B A TR R it |t 75 B AR AN TR 52 B B A
5t T IR 3R R AR A ) S it 1) A TR e AT | RS ) | OB A R T AR S TN TR A AR E , DA
) PR A b 3R A T i S K R R
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