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(FEm AR K FERAEBE, M 510642)

FEE . RL 008 BRI 48 b F EA T HE 3 e B9 PEAN , X SE A 7 M 22 B AR BRAR B OB AT B B S, LR (12
12 em FRA) M A TR BTN BT AR B TR SR 2R B i MO IFFE X B, BEAT B AR A 15 JE v i, O L A%
eV LA 1) A 22 5, PSS 2 20 BT ( CCA ) AR5~ A % L HEAE g Jo i A7 7 BEIF A, 25 2R 3R W, CCA AT LUAT A4l 0 2t
TSNy BRR bR A B T B AR AR AR  HIEAE ) B LA PR M ECA R AL (0.438) SHERFAIH AR (0.414) > B
WTRASHR (=0.170) > SR (=0.331) ;R (19 a) ARLHEIK S I AR - IS5 H A WY A2 A, 30 0 o i 2 e
TN TR 3 TR RAL B BRI I S s ) AR P B AR 3R T SR R ) ik B PR S8 A ) A ) 2 AR PR 1 5 45
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KRR : CCA; T3 H7 s REVE S AL s T 3RAL g it

Soil fertility quality assessment under different vegetation restoration patterns
LI Jingpeng, XU Mingfeng, SU Zhiyao” , SUN Yudan, HU Yanqiu
College of Forestry, South China Agricultural University, Guangzhou 510642, China

Abstract; Soil fertility quality assessment based on scientifically determined indicators has significant implications for the
study of stand productivity and multi-objective forest management. We carried out plant census and community analysis, and
compared soil physicochemical properties among forest communities in Kanghe Nature Reserve. The four community types,
i.e., scrub, evergreen broadleaved forest, coniferous-broadleaved mixed forest, and coniferous forest, represented different
vegetation restoration patterns originating from a selective-logging (at 12 em diameter) event on the subtropical evergreen
broadleaved forest. The main soil factors influencing tree composition and distribution were screened by Canonical
Correspondence Analysis ( CCA ), which were subsequently used to build the minimum data set ( MDS). Soil fertility
quality was quantitatively assessed with Factor Analysis on MDS.

The results showed that distribution of tree species was unevened. With the lowest species richness, the coniferous
forest was exclusively dominated by Cunninghamia lanceolata, whereas in the most species rich evergreen broadleaved
forest, codominant tree species existed. Average tree DBH ( diameter at breast height) decreased successively among
coniferous forest, coniferous-broadleaved mixed forest and evergreen broadleaved forest.

Soils were highly acidic (pH < 5.0) and the content of AvK, ExMg, AvMn, AvZn and AvFe had no significant
difference (P > 0.05) across the four forest communities. A lower canopy density due to less canopy trees resulted in the
lower soil moisture content in the scrub community, which had a higher mineral element content than other vegetation
patterns as a whole. Distribution of trees was closely related to soil environmental factors, but the results of CCA indicated

that there was no significant correlation (Monte Carlo Test,P > 0.05) between composition and distribution of tree species
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and the seven soil factors, i.e., AN, ExCa, AvK, TP, ST, AP and NCP, which should be excluded when building the
MDS. Therefore, the findings revealed that CCA was an effective tool for screening soil fertility quality indicators and
establishing MDS by demonstrating the effect of soil fertility on plant patterns.

Factor analysis was applied on MDS to assess the fertility quality and the cumulative variance explained by five
principal components was 84.67% , indicating this evaluation method was reliable. The integrated soil fertility quality
assessment scores for scrub, evergreen broadleaved forest, coniferous-broadleaved mixed forest, and coniferous forest were,
in a descending order, 0.438, 0.414, -0.170, and —0.331, respectively. Vegetation restoration did not obviously change
soil structural parameters, such as soil texture, capillary porosity, non-capillary porosity, and bulk porosity, however, soil
fertility quality declined in the early succession stage (19 a). In the three community types without human disturbance,
coniferous forest had the highest biomass accumulation, whereas evergreen broadleaved forest from natural regeneration was
more conducive to the increase of biodiversity and soil nutrient accumulation. Site-specific indicators, including soil

physicochemical factors and biological factors, should be selected in future assessment of soil fertility quality. The

appropriate quantitative ecological methods could make the determination of evaluation index more scientific.

Key Words; CCA; factor analysis; community types; soil fertility quality
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Table 1 General description of communities

[ =] 3/ m BRA e | R A T I ]/ a
Community type Elevation Parent rock Slope Aspect Succession time
B Scrub 166 i 30° VAR 20° 19
AR Coniferous forest 187 W 35° P lwEg 25° 19
FFRRTR 3SR )

Js e o °
Coniferous-broadleavedmixed forest 255 va 33 P 24 19
A 428 1 [ .
MR IAR 253 Wi 320 Pl 27° 19

Evergreen broadleaved forest

JAAEURET 2012 4 6 H WAy b AT, 78 28 i
A FEHL N, FACR MM B LR 10 > 10 m x 10 m /Y
FE XK T 1 em TR ARIEAT IR A, i s I Fp
& MR = B . RS RE DT T AR T R
JZ4(0—25 em) ME + 39 B 48 &K & 45 5 AL B
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Table 2 Features and dominant species of canopy in different communities

M T

Community factor

LI

Coniferous forest

B TR

Coniferous-broadleaved

DA b
Secondary evergreen

mixed forest broadleaved forest

FF ¥ Richness 24
AL Stems/ # 361
4 H% Average DBH/ cm 7.81+0.30 a
SR 5 Average Height/m 8.2520.24 a

35 54

313 526
6.37£0.34 b 5.62+0.33 b
8.51£0.34 a 6.32+0.20 b

RRVNEFRFREFTBE (P < 0.05)

Yoo 7 (07 -22 B2 il 2 L3 i b S e i 1 3 A
Vi (R Rl R K AN TR 0 b e A B 2 SO R BE (181 1)

Bt omk AR A B B RR B D, k2 R ( Cunninghamia
lanceolata ) FHXT 22 & 376 R T AR Ff 48§ i 3 A1 32555

~ 307
8 Ernkik
£ 2514 cunan
é 20}
w 15}
! SCHSUPADIMIL
Z 30| s,
;ﬁ A A
T 05} A
E A A A
M 0F A A A A AAAAASM
® -0.5
0 5 10 15 20 25
MyFh AL Species rank
~ 25 e — N
8 AR NEE TN g 23 iR
s 2.0 s SCHSUP
'% CUNLAN '% 2.0 AACA/}?I%SSUI
2 15 SCUSUE 2 15| a,
=0 Addaaa =) A
= 10 LITROT* e, = 10 -,
\%: ‘ as AA g A‘AAAMMAAAA
= 0.5 Ada = 0.5 AAAA
Z—,(v Al I—,(-, AAAAAAAA
g 0 AAAAAAAAA g 0 AAAAAAAAAAAAAL
-0.5 -0.5
0 5 10 15 20 25 30 35 10 20 30 40 50 60

Yyl AL Species rank

Yyl AL Species rank

1 3 FIRREEE R YT (-5 B h 2k
Fig.1 Species rank- abundance curve of the three forest communities
CUNLAN:#2AK Cunninghamia lanceolata; SCHSUP : K1 Schima superba; ADIMIL ;. ##fi Adinandra millittii ; CASFAR ; 2185 HE Castanopsis fargesii;
CASCAR : K4 Castanopsis carlesii; LITROT : 51 JZ K& Litsea rotundifolia ; ARDQUI . 2 D Ardisia quinquegona
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PERLZE s BHIRTR A BARAZ AR XS Z AR ok,
{H 21 % HE ( Castanopsis fargesii ) . A faf ( Schima
superba ) (111 44 ( Sapium discolor) A A g
A E BT AR AR 5Tk i A ep A A
Ji-2 B2 i Sota T 73, AN [RIRE A a] 0 4R X 22 32 22
RN AN =S i3 T8 vy B e I s L e
| R, ARAAAE VS r i B b RO B 22 | T o Al
B A b o R RIS A B LA KR I A5 A R
A2 T B AR Ak, H S bR AR 2 AL 23 T SE A
b, B a5 i T 52 2% A ) Z R K- B
2.2 AREEIIUR AT UL

T IERE SN E S5 SRR 4 R B ALY HLE

e AE AR B 225 (R 3, 2) . 4 BEVEY £
B pH {4/ T 5.0, @ s R Ik £, 4 HE b
(< 0.01 mmbig i) BELBE AEBELKIE
FIEFLBRRE I B 35 22 57, Ul W1 AR AR 9% A 185
AR (19 a) FFANRERS - SFEA5 4 7™ A= W] X2 9 52 g Al
A, FRRE AR M B AR5 K i /N T A 3
AR R A i R b, I OR F5 K 40 1 BE
IR, X —BLGR RT RS2 A b A 9 P\
DTSSR AR A B I BB BH O LA 2
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Table 3 Soil pH and physical properties in different communities

FEVE A Community types

9 A N VR A o)
o B o Cont bl e
Serub Coniferous forest mixed forest broadleaved forest
pH 4.47+0.08 b 4.80+0.04 a 4.26+0.04 ¢ 4.49+0.08 b
OM/ (g/kg) 22.23+2.42 ¢ 43.51+£3.09 a 33.17+1.05 b 25.40+1.53 ¢
BP/ % 71.58+0.88 a 75.47+1.18 a 75.10£0.98 a 70.92+0.97 a
CP/% 18.63+0.32 a 22.85+1.37 a 21.56+0.79 a 18.37+1.21 a
BD/(g/em®) 0.76+0.03 ab 0.65+0.03 b 0.66+0.03 ab 0.77+£0.03 a
< 0.01 mm KT8/ % 35.67+6.23 a 33.50+£2.83 a 36.50+2.62 a 33.10+3.24 a
CMC/(g/kg) 247.68+11.81 b 356.72+25.04 a 330.10+15.41 a 238.40+13.48 b
NCP/% 52.95+0.56 a 52.62+1.99 a 53.54+1.39 a 52.55+191 a
SMC/ (g/kg) 107.53+13.34 ¢ 293.94+17.36 a 266.83+15.54 a 203.98+12.59 b
AP/ % 64.45+1.46 a 56.57+1.88 b 57.62+1.58 b 55.36+1.34 b

OM: H3EA ML Organic matter; BD; 137 Bulk density ; BP ;. S fLBLEE Bulk porosity; CMC: B4 #F/K# Capillary moisture capacity ; CP ; B
FLERE Capillary porosity ; NCP ; JE B4 FLEE Non-capillary porosity ; SMC: -3 & 7K & Soil moisture content ; AP ; T FLFRE Aeration porosity

B AILTT P 7 B AR TE AR 2k B I K B I
BERATR SR, S it i . #E BT T R
B R (B 2), AVK  ExMg ., AvMn , AvZn , AvFe %5
WSS I 4 DARMEEET I TR E 2R
(P > 0.05) fH3X JLAHF K- (B RUCEEBRAM) 16 %
BT AR % rh R B i e 5 T EL AR AR JRE DA v 4 52
BelERG AR AT B 3 R F oA 3 AN, &
HHAR AR PN B SR A T 35 1K A A 9 TR 2 R (R +
eI AT BUOTR KR IS M, R THE
Py R FE SN, R R T OT R 1S DU AR A
sgerp

- 49 4 SRR R0 2 AR MORIEF R TR 2
R G T A PR TR DAL 6 e I PR A A1 3]
g5 HHEA PR & A G, O R R PR & A

KW AW BT, AR & MR SR BN
BT E R AR B A R A, IR S R
BTG Z sl 22, LR A R0 78 41 e 1R 28
A R I, oAy 3 RIS (W) T 0 W35 25 5 A
AR 5 2 DU DAy 4 ] PR AT 4 0 A B g, T
R VR SRR - S8 A RN S8 M 5 1) %
i, BRARIHE N = A AR 3 TR OO o M 2
Fo LAERE MM ST TR SR,
WL i ORI B R TR S AR b T ER AR BT BT 0T
ENe YN
2.3 IR XITRARRF 3 A 15

HETE AR Y 2H 32 & B IR B R 1 i 25 6 52 )
CCA HEFF 4 R R WY F7 A Fob F1 2% 4 398 K 1A 1
E AN (Monte Carlo Test, P=0.002 <0.01),
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> 0.05) , RWITEASRERL 35X 7 AT AT REXI B FH 23
A B E F AN WA, Al DUFE 3T 2R 4 23 i
ZBREIUAFaAR, BETIAT 4 BEVE 1Y 1510 J) B &t i

TEFZ MR B 23 A5 1)+ 7 (& 3) , AvZn  AvB |
TK %5 7520 4E FH B &, i) AN ExCa ,AvK TP ST,
AP FII NCP %5 7 AR F 1Y 57 3k i e e i, H 5 ) Fp

HIZH A5 43 A TG 8 3 A AH G HE (Monte Carlo Test, P 172 B 1M,
[] 25%—75% T AERRMEEE o BAME  + MoiE
140 . 2.0
120 P<0.01 40 P <0.001 0.18 P<0.01 P <0.001
— E a 1.6t a
2 100 ab —* 3 30} a 5 ... o 3 .
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10 | 8t
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20 0 0.06 0.4
1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4
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> 0. >0.
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o 180 _ I
) a 2 a0t L2 a P a B a
g 140 a (. H . R ERES %a 2 o, B 100
> = 20} £ £ b +p b
: : S B EEE
> E b
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03 7 14 1.4
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~ ab ab f r o0 r an
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2 AEEBELENIETVRTERE
Fig.2 Soil mineral element contents in different communities
L RRHEN s 20 BB 3 BHRTRICM 4 HER bR, TN: 2% Total N; TP : 22 Total P;TK: 228 Total K; AN Bl & Available N; AvK
HELHT Available K;ExCa: 28 #1%:4% Exchangeable calcium; ExMg: 3¢ #ePE8E Exchangeable magnesium; AvCu: /1 484 Available copper; AvZn: 7
AUEE Available zinc; AvFe: H UK Available Fe; AvMn: 45804 Available manganese; AvB . 2LHl Available boron; AN[RI/NE SRR 25 55 3

(P <0.05)

2.4 EHEAR D R DR

Ko i A i th ik B D BULAN SR 6 7
(SRR ) M —FPREgE 2 T gt ik, LA
FNEHE F AL H W, ABFRXT LB T AN, ExCa,
AvK TP ST AP F1 NCP %5 FJ5 1Y 16 4~ Efabr
AT Bartlett BRIE KL 50 1 1. 2& R 0K 0.00 < 0.05,
FWBHRE AWM 70, 2o s 2R
BB AR5 e DTk 3 R DX - 28 R R

FERRAFAEAE > 1 A0 Hle T 5 AR (R
HAFEE /5 4 4.87 3.91 .1.96.1.62 F11.18, &

s >N

4)

7 22 5Tk R K 84.67% , 2 WA R T F FF A +
AR 7y i R T AR Y FR DR A e PR AR (3R
5), i A KF 1 F% L/ BD, BP, SMC, CMC,
AvCu Fl AvFe 554845 (I F 2 A (E 4 XHE > 0.6) ,
S 2 FELFLHEAR N TN OM  AvMn F1 ExMg,
AT 3 BB AVB, AR T4 RIS AvZn, A
T 5 I B LR T, 2R LA RER
2T M dE AT AE BRI 16 4>+ 3Ed8 45, HAS
FRBUHE PRI E AL B (AL, 5 A ] 345 7E
AN BETE K A5 4, 1 FR A5 TR 7450 F0 Oy 22 5T
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HR RIS BIAS [ Ff 95 28 70 ) 1 S A0 g o B P4 43
(32 6) . MMM (0.438) > UK AE 4 IF ik
(0.414) > F#FRE LA (-0.170) > & of Ak
(=0.331) , X —45 5 32 W7 B v VR ) 40, i 0
TR S5 FI S A AEY) AR PERG i R S R R

P KR ST G 75 A A T AT T oA G PR
B It HAEB I (19 a)  BETE IR ) 5
R TR B AT L e A R A8 23R T

R 3 PRSI MEE

0.8
B A
"N
AvZn
o
w)
B
<
e
#
s
1
ip& I VAN
B N
CMC CP AP
TK
-0.8 1 1
-1.0 1.0

SE—HEP A Axis 1

B3 FEARMS TR TR SE R AT

Fig.3 Canonical Correspondence Analysis showing the effect of soil factors on canopy tree patterns

F4 BEFHEEMAFERHRE

Table 4 The eigenvalues and percent of variance explained

A7 FRIE(E J5 72 BTk ESIWE il
Component Eigenvalue Variance Explained/% Cumulative Variance Explained/%
1 4.87 30.41 30.41
2 3.91 24.45 54.86
3 1.96 12.26 67.13
4 1.62 10.14 77.27
5 1.18 7.40 84.67

x5 BEFHETERE

Table 5 Matrices of principal component loadings

+- 4K F Soil factor HF 1 Factor 1 [HF 2 Factor 2 ¥ 3 Factor 3 [HF 4 Factor 4 +F 5 Factor 5
TN -0.56 -0.64" -0.21 -0.23 -0.21
TK 0.17 -0.59 0.41 0.27 0.55
pH -0.27 -0.27 0.50 -0.46 0.43
oM -0.55 -0.61" -0.19 -0.34 0.08
BD 0.82* 0.03 0.27 -0.13 -0.34
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+ R F Soil factor 1 Factor 1 A 2 Factor 2 A+ 3 Factor 3 A+ 4 Factor 4 A5 Factor 5

BP -0.83" -0.03 -0.27 0.13 0.34

Ccp -0.45 -0.30 0.55 0.30 -0.48

AvP 0.32 -0.59 -0.26 0.50 0.04
AvB -0.14 -0.33 -0.75* 0.09 0.01
SMC -0.85" -0.16 0.31 0.02 -0.23
CMC -0.82" -0.27 0.30 0.31 -0.14
AvCu 0.62" -0.59 0.36 -0.07 0.17
AvZn 0.30 -0.58 -0.02 -0.63" -0.15
AvFe 0.67 " -0.47 -0.15 0.09 -0.15
AvMn 0.34 -0.66 " 0.02 0.49 0.02
ExMg -0.01 -0.85" -0.17 -0.19 -0.15

OM: H3EA ML Organic matter; BD ; 1375 Bulk density; BP; B LB Bulk porosity ; CMC: B #7/K 7 Capillary moisture capacity ; CP ; B
FLERJE Capillary porosity; SMC: 137 7K Soil moisture content; AvP ; AL Available P; TN 22 % Total N; TK: 2% Total K; ExMg: 3¢ # £
Exchangeable magnesium; AvCu; 5 80 i Available copper; AvZn: A % £f Available zinc; AvFe: £ 2L ¥k Available Fe; AvMn: F A 4% Available

manganese; AvB: 4G4 Available boron; * B FZmi4axi{H > 0.60

®6 BEHENETFEAIREETNE

Table 6 Factor scores of soil quality assessment in different communities

K F4543 Factor score

HEik R LEATENE

Community type W1 T2 Wy 3 T4 ¥ 5 SFQAV
Factor 1 Factor 2 Factor 3 Factor 4 Factor 5

EF AR Coniferous forest -0.703 -0.747 0.455 -0.347 0.512 -0.331

- RRR AR

Coniferous-broadleaved mixed forest 0.429 0-250 0-668 0.404 0.816 0.170

el

Fﬁilfﬂ T 0.880 0.538 0.405 -0.353 0.092 0.414

Evergreen broadleaved forest

T 445 A\ Serub 1.260 -0.206 -0.962 1.475 1.062 0.438

3 Fit5iTie

3.1 ForHr R R SR ) BT LR S TR

A5 4 AN ExCa AvK TP ST AP F1 NCP 5
6T 43 A AR AF 2 5 22 A HHLIE. ( Monte Carlo Test, P>
0.05) (HFEVF Z W 5T, 3k S8 R 7 4 7 1R 2 0 W AE
PRI b A v g T AR AR, AR AR K
KB ARE AR RAE R PR s ECHEEN
PERRD2 IR B A 28 R G A A 1 5 3R B 1]
AHE I FRE,—E B R BAR R AR B ot A0,
ExCa AvK TP ST AP Fll NCP % + 3 T /e Bt %
WA W E 25 (P>0.05) , i fH2E A K, HAa FBT )
AR 22 TR #E T (] 2 AT A ) 1Y 2R BB CRE H
Je LIS # v 1 BEIE Jg JB i Do v AT DA SEHERR X
Segghn , LU PEA HR A i 2 SR 2= LA B J
SUN 32010

BHFWLERE, T HE T AvK, ExMg,

AvMn AvZn Fll AvFe S 7E 4 BETE R OF 0B & 257
(P > 0.05) HiX JLAN P ( AvZn BRI 7EFGREHE A
A SR e 1 o 1 EARRTE AR TP ExCa 9 & it
A 5 2 1 T A 3 A FEVE ; TK  AVB Fl AvCu 1Y% 5
WAL, X T 5 b, G5 e A T A A AR
f) OM . SMC . TN AN F1 AvB &+, HoA A 35 A5 45 47
THAEIK -, B B SR T, BRI B
TK.TN AN Fl AvCu &3, M HA S E 5 AL, 5
VTR SRR 40 A e 1Y AN & B FAIR Y TK & &
Gh, HAFE AR 9 & 1 2 A T8 St i ARR A R 2
), A SJEAE g o () 55 A VAN 25 S s, 6 4 T A
(0.438) > W& (0.414) > &F IR 28 bk
(=0.170) > &Frtdk (-0.331), BE—PH T 10 LN
BT T 45 0 i 25 A — R A BT ]
AT EEDRE,, 3% T NP ix — g ity k™",
[l A ARy o (R DA A5 R A LA Ak, v DU
PRy Jo 114 A R RTIREL A A B2 it 114 35 8 B MR 4 it
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3.2 BURAATE I EEAREN E NE A B AR b A

HIXM T AT ARG, AR ARMAR K %
BN TP A, AL I o i 1 o R i e ) 4 2R
KR ZE R 1 A A0 DAL, AT 4 A i
SER AR LR R M Z R A 1 23R 1, CCA HiE
Jy e BRI AP35 P R0 e, L HE P Bl A
AU A J5 T8 15 0 2 2 B B AR BLE , 38 S A 7
[B)7E P8 R F AL AR ™, B B b 2 e e
Ko e A SHBE N R Z W B &R, AR
L7 0 i 72 B R HEAE ) B AR AR 2R AT 0 18, A
RCRHERR 1 7 Bl 35 AR B AR AN B S0 4 £ 1IN
TR T — SRR R R R E P AT AT S
AR

Xt R AT BE A L SEPP O R b R 05 i LA i
TEFNEA , AT LR R 5 48 b B A A 2 1 5 08
ST PP A AT S AR S R AR AR S IE g S5
A A — RS, AT B FRBUITAT HR n
VW ITR IR A W) R R 55 X S R 7
RKEGHFTE AT LR B, iz RO AR 55205 1k, i
—BHORBRMAE S RGeS Iy 5 i 5 R [
F SR s LA ) 5 A 1 e/ N AR
B 2 AR AR AT ) B ) 255 PR 5 1 T AL
s,
3.3 BRARIIEAC T B A R

4 FhEvE X o SR AR PE L (pH . < 5.0), L3
Fitdh (< 0.01 mm Kigh & i)  BESLBUE AFBE L
B LG L B B 45 - S B B A 3 2 5
1Al ARt 4 S0 A [ R B 0k 52 2 0 A4 2R b 1
R T 0 R B S A [ T N ] B (19
a) , e EAE A H BEAT DIAB W1 52 208 Y 19 AN [+) i
EECERTA=E Yt

TIRNE S RIZRG PR AE R R T A 2
W bR B TR S ARORI T bR B 2 SR NE o AR TR
R IR IRE DA S 5 22 A0 SR A b P A 7 DS TR
F T A A0 T 452 B A AR A9 e 81 E R v
R A AT Y, T A 77 HE AR R AR 3 2 |
SR RRE B BUA v, R HOR R R AT
JLERIMR MBI A, i TAE P WSO T 4/ R
PRJE R ARSI i B i b A AR 2 BB BT
AT LAGRAEAE s v DR e G S0 A A v A A

JyJsche o SR R T B R B R PR BHOLRE RS
FLAT R R A B, WA R HEK o R R R R
R S AR R, SRS BT R AR
KD | A MBI Bk = A SR R B
JI AARDOE T 9% A3 04 10 %, A A 8 DA 1) 1 S AE g
A TR B (EARRS T A 3 Bl gtk 2 S8,
IR R Ak TR R K

3 BRI A T AIAE B T, ey T ) 3]
TP A R, A i S RGN, 75 A A 1 4
RIS 23 SCH B I (AN K 3 7 AL B X 1
B IR VA BN, WO TR i KT
LT PECRIEA D R AAR , BEAR B RE TR AR
T 2 B et B FR) AR PR v ) AR U R, R - 0
AL B AR MUY, X — BLR A B, T e
5 R P AR ISR | A TG A AN R G
SRARTEH T A SRS HHTRE A LN AR & A ZpRRE
VEIIAT T 22 9 - S OK ik It (U REH I | TR 6 R4 19
Bl ) | oo 4R Al S R Rl A W A R O EL RS 1R R
2T R R PRV P LR - 1 R LR SE
RS/ SRV ING s S e e L S I e s S D
R AT 5753 V38, BEA ) A% b A 38 22
BRJTU 50 03 ik B ARG T U0, A R T SR U s i AN )
TAHHURA R I HLIE Ao 5 5354 15 75 1
BTN EHESR AR AR D I, A Sk i b S A
H i IR P i B A DL i A AR AR T
MEA S, PR a6 SO BT 37 0 B I ik,
(A 2 ARG L 7 J5 e e T B R TR SR, 1 I
RSO T AR

X—HRM B Z A S d RS
SR BRI AE W] IR0 R s
AR T T N R0 3 AR A IR R
R N AT DU DR AL T, BT R TR S AR AN
FHMRPRATF AL 3 (9 ROCRAR K B AR . T WL, AS TR B
BRI + 2% PF R AR DL A 22 51, 4
AR 2T 12 3t X ) TR v, FLAE v 45 R T &2
2% WIRR AL N6, S Gl A W R A o 2K
W Z WY S ik B R SR VA S IR
PR REST IR i B, R, AR 2k
TR REIR A i A T, 3 2 B A A AR VR
HEA S i bR (I i DX TR P 28 Y ) 1
PP AR X PR SER  SE A A E nT RE S A A
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