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fT, FRT  210008)

HOE: N TR IR B 2R TR - B AR IR S AR RS B R AR, £ 2204 T BEMABRAREE P43 A 1Y DX I
BCE 15 AR, 52 FIAHSE BTN BA X B 3 (CCAYBRIT T bk T S FRFPE(AE T . FLBREE . ki) 5 IR ASAFE . B
TEYIFN AT I o-ZREHERR BN G R o R R . OAEBASFLIREE SIS R B VAR AR A 38 ORI DG | S B DAY e J32 B G g T
UG 2 EAG, B LBURE S rRE R B e, @K E Y Patrick 5 JEHEL . Simpson ZFEMEFE%M Shannon-Wiener £
PEFE B R WA TEANSE, BERKIES Pielou AR RETANN, @CCA HFRY, FHE . RIFPKEMBERKEER
EGREE IR AT E SR T, REBEASBEE 00 T2 RO HARK SRR K. @FFEA R 20 ZHEe B 2 s
FUAE CCA HEF BB AR R 4 MK, FE FIHEHRAR LN, BEROKE LR ARB 2R, HRRRNY)
FhZHEVETE P SRR T i . DIPTSR, e B Bodt ZRI MR AR R R 25 B RS R T R, (b 4%
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Effects of Soil Physical Properties on Morphological Traits of Constructive Trees and Species

Diversity of Pine-Oak Mixed Forest in Qinling Mountains

WU Hao" %, MA Xinxin', XIAO Nannan'!, WAN I-Iongxiu3

(1 College of Life Sciences, Xinyang Normal University, Xinyang, Henan 464000, China; 2 College of Forestry, Northwest A &
F University, Yangling, Shaanxi 712100, China; 3 Nanjing Institute of Geography and Limnology, Chinese Academy of Sciences,
Nanjing 210008, China)

Abstract: In order to study the effects of soil physical properties on the morphological traits of constructive tree species and
species diversity of Pinus tabuliformis-Quercus aliena var. accuteserrata mixed forest community in Qinling Mountains,15
sampling plots were set up in the regions where the pine and oak distributed densely, then the methods of Pearson correlation
analysis and canonical correspondence analysis (CCA) were used to reveal the relationships between soil physical properties
(bulk density, porosity, water capacity) and the morphological traits of constructive trees, species distributions and o-diversity
indices. The results showed that: 1) Non-capillary porosity was significantly negatively correlated with the abundances of P
tabuliformis and Q. aliena var. Accuteserrata (P<0.05), significantly positively correlated with the height and coverage of Q.
aliena var. Accuteserrata (P<0.05, and P<0.01), while total porosity was significantly negatively correlated with the abundances
of P. tabuliformis (P<0.05). 2) Bulk density was significantly positively correlated with Patrick richness index, Simpson diversity
index and Shannon-Wiener diversity index (P<0.05), while capillary water capacity was negatively correlated with the Pielou
evenness index (P<0.05). 3) The CCA ordination showed that the bulk density, maximum water capacity and capillary water
capacity were the dominant factors determining the species distributions, many herbs tended to distribute in areas with higher
bulk density and lower water capacity. 4) All of the species diversity indices in different community layers distributed in four
independent intervals of CCA diagram with obvious boundaries along the bulk density gradient. Increase of bulk density

promoted the diversity of herb layer, while increase of capillary water capacity promoted the diversity of tree layer. Species
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diversity indices of total community had maximum values under the medium environmental gradient. In conclusion, soil physical

properties had produced significant impacts on morphological traits of constructive trees and species diversity of pine-oak mixed

forest, thus, keeping a medium level of bulk density and water capacity, appropriately improving the shrub layer richness and tree

layer evenness, are helpful to maintain higher species diversity of P. tabuliformis -

community in Qinling Mountains.

Q. alienavar. accuteserrata mixed forest

Key words: Bulk density; Capillary water capacity; Porosity; Species diversity; Pine-oak forest; Qinling Mountains

TR Bl AR S RGP Y A K R F Y
FER, A PIHEA T R 0 AR AT SR AL T AR A AL
I, B A SRR ISR IR A A AR
RKRARRE L YeE TR R A E s AP 75 2 A B
VIR ZREMEAKOTP e R (A AL
KA )R R IEAE R . AKSCIRG B T TR Y
HESEbR, HABE BRI 1l Sk L FK
PERGRACAE , S A T H - A ™ A i 258
Bl BRMA S R M T i S5 ECH
ARG AR R G, IR A T 0 S RO fit
BEIRAS | RIS 450 DL SIS i R e e, B,
BT E A CIT T S 3R M 5 R ARAEL I A 5
FRAERBTSE , e 28 I A5 O] R €8 JCH06 B 1 0 B
T VAR (Eucalyptus robusta) N TP Z S
TR BT R AR DG, R IR FEMERR R PRl R
S LR B G R K, TS e R S +
B KR B IR 5 ) 00 ) 45U 2o oV Pl AR
W (Hevea brasiliensis)’K T ¥Fp Z A1 5 + 158 P #i P
FCR MR LI, YR 2Rt S BELE . EE
EALBREE Y R IEADG, 5 R Rk 2 ARG X1
SFUFFH RDA HEFHEAR T T 3B S K X
SRR 2 I 2 AR BRI B 23 A s, 25 SRRV
AR % A (Larix sibirica) . 21586 (Vaccinium
koreanum) S5 AH Y 1) 73 A 5 385 K 2 2 % U1 IE A
Ko TRATRIT ey BURE X AR WA W RV FR AR 04 52
Wi ] AN A AT REAYIAIR, [Rl I B TR
B I& Dy Fh I AE WL S e T B X i A ) 2 R
SIAF S

Za U 1 k2 TP R A6 s B AT ) R AR 4 S
4, MYEEFE . MERESSHOERIS T &
A MR VR Z —, R E A RIS ARIX
B 40% LI, b, AN (Pinus tabuliformis) i
Wik (Quercus aliena var. accuteserrata) M2 FE M
PARRIEE S PRI AL, A A 14 - 38 4y B 150 B4
Tl MR E R SR A i R, 1 X 3 0 R AE 2
ARG IR R A F B ARk, 18 22
LRIZVEINBRIR ACHR A IR I B 7 S S HEE ) Fh

ZREME SRS RS P AR R 79 B R 5507 T T e
TR, RISt A 4 04 il A i
TGPE | eSS as Al S B A R T R A Sk
SERRMEERT T RRAIRE Y E R JCAA PRI 52
MREEVE AR - S A B G AR AR E A IFFE4UAE
B AR A KRS HT B BERE L, R 1A 53 B7 B B3
X 43 M7 (canonical correspondence analysis, CCA)%5
T3 AR - S R 0T 28 04 Tt P — 0 AR TR A bR
HREMIESHE . BRI A DL a- W Fp 241
FISENR , LUSAZOMR S 3 BT P4 | 2B AR
1 RIS 2 B RS %

1 MRS

1.1 FARRER

WF5E XL T REVE 4 2504 Ll Dk R 3 rh B, 1 X 1
Tty 2 A AR 1 e o AR Rl 9~ 13°C, AR
[k 1100 mm, 4FZE% 4 950 mm, 4 H IEE4L
1100 ~1300h, JCFEHIZY 185 do 39 76 14 54 AR
FAb A BB B ML, T2 45~ 105 cm, pH 1
Mk, He LA B 1, SR A RRIE R
%900 ~ 1 400 m JyeifsHE, K 1400 ~ 2 400 m 3%
WL VAR, WK 2 400 ~ 3 100 m NSRS
3100 m LA b2 g LR fa) o AE AR 2 R A I
TR SRR B Sk i AR, XN 2R A YA I Fl
(Pinaceae). ¢ |-Fl(Fagaceae). HEAEl(Betulaceae),
iRk (Ulmaceae) FI#7 WlBl(Salicaceae) s ; i . HJZH
W FhEE, LR AP (Gramineae) . 5} (Legu-
minosae). & & FF(Ranunculceae) fl1 25 £l (Compositae)
HEP FRMIEE LS, AR R E IR AR R
FI Ny« B H R A AR T AR | L B AR
S e LB A ety R v L AR )y A 9 DX A AR
TR AR HEEAR I3 A A% Jm KB : 500 ~ 1000 m 2fy By 8
¥ (Pinus massoniana)~ it Bk (Quercus dentata)- K Hk
(Quercus acutissima)FE7%, 1 000 ~ 1 500 m AHAA-
Y1 LIRA(Pinus armandiil)~BLUSHHAREE , 1 500 ~2 000 m
AN AR AV o o, AR -BE AR IR 22
AREETE AR B rTRI 50 8 MM, AN +HE AT M AR —
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A B R B L R A A A,
1.2 HiigESTHRE

T 2016 4F 6—8 H XJ Z2 U8 g 3 b B i AA i 4
MEVERTE S PRAE VR 204 T HF ANV 2 TR 2, SR FH AR BURE
IRAETRASHREE AR I HBBE G4 1 100 ~ 1 700 m)
AL D, SR 15 AREHD, FE MG B A
AT 108°25'46" ~ 108°36'09" E Fil 33°25'48" ~ 33°34’
04" N, MFkANT 1164 ~ 1 768 m, FEHEAR(E E a0
TR, BRI ECY 20 m x 20 m, JAH
TR RN SIS M2 m*x 2 m
PIRFETT, TATEAR ; AERAE T R0 1 m %
1 m P/INEE T AT RAC A PR R, e SRR

TR AR, Bk L 35 B A SRR A R
VAR (14 6 42 AR e i T RS R s o T RS DA AR 1)
AHOCFE RN G 7 a0 - S 310 5 4 (CGQ-1
R E A S B RIERE - 1.3 m 1)
o B AT 25—, s BdE R TR AR s ff
FH KR53 53000 5t B R A AR B el 23 0 AR P AR AL
MR, A RARCh IR . FHTRE GPS &
PAGE SEFE LA SR I B | 26 | gk, RIS £
N4 ] ) 5 8 R 1) AR AR SE RS, VAR D
1B — SR LR REN LI 3 AMRE S i 35w, 702
KA 0~20, 20 ~40 F140 ~ 60 cm AR+, LT
]S85 % I FH e -3 B IR R B PR fE

F1 HREEHHR

Table 1 Basic characteristics of sampling plots in study area
ERIIRS E23)3 i 1E4K (m) s W e RETE A
1 108°32'25"E 33°31'32"N 1587 SW37° 350 i A R+ TP + B 38
2 108°3224"E 33°31'32"N 1604 SW55° 320 i AN R AR+ B AT+ B AR
3 108°26'06"E 33°26'16"N 1533 SE40° 28° iy TS BE MR+ AR 22+ R L BOR
4 108°25'46"E 33°26'09"N 1582 SE20° 38° h TMAA—BE 5 AR+ TRk T+ 5
5 108°26'05"E 33°26'15"N 1521 SE45° 42° T TS B 147 R+ A 2 S+ A I
6 108°25'42"E 33°25'48"N 1498 S 38° i THPA—E0 U AR+ AR L B+ 2 RS
7 108°2727"E 33°26'06"N 1635 SE20° 25° T TMAA-B 5 WA B+ B
8 108°28'04"E 33°26'10"N 1810 SW30° 27° k- A0 MR+ B+ AR
9 108°27'37"E 33°26'07"N 1702 SES5° 25° H IS -BE MR+ PP+
10 108°28'19"E 33°26'15"N 1768 S 20° iy TINS5 MR+ 1 R+ e R
11 108°32'38"E 33°33'48"N 1387 SW55° 38° i AN -BL AR+ 2 &+ L
12 108°35'11"E 33°34'04"N 1261 A 350 h AN AR+ B 7T+ AR
13 108°35'35"E 33°33'58"N 1212 S 40° H AN MR+ 2 A+ B
14 108°35'19"E 33°34'03"N 1270 SE45° 30° I AR —EE A MR+ 2 AR R R
15 108°36'09"E 33°33'49"N 1164 W 31° i THIPA 50 PR WA+ s e R K

fE: S, W. SE#I SW MR, VU, AR Anm g,

1.3 H#EYERTEERUEFE

MY REE PR E - OFEZHITE . EEE
(importance value, IV)J& R HEK P HED LT 925E
Hlebr. EAKXWT : FRAREBEAV)=(HX] =
R KT B AR Y 3 EOR R R B
(IV)=(HHXT e BE +AH X 25 BE AR XS o5 B2 )/ 3. Herr, AH
Xof S 2 R = — g ol ) s T TR 2 R/ b P I
ol fi s W 1 AR TS, @a-W b ZREE SR B0
Patrick “FEEE15%: R = S; Shannon-Wiener ZFEMFS
. H=-3 P, x In P;; Simpson ZFEMEFES: A1=1-2 P,
Piclou HA&)JE8%: E=H/nS, K. S HFEHLAN M
FIPIFECE , PN | R B AR X

- 3EY BRI O A2 < AR AT S B R R TN

BRI, A RIE TR X LR A E . REE
Kit, BEROKE . EBEILRE . BEFLBE L
LB S 6 T HFE R
1.4 HHESH

FIH SPSS 16.0 #AEXT 6 10 + 3 4 BLE bR 5 H A
Fi 4 T SRHEFEARREL . = . BAE I S I 1
SOLL I 4 DN FhZREPEREEGHAT Pearson AHICE 4
Br, R HAR S R B W . s 15 x 4
) e PR R AR AERE . 15 x 39 B Fh 2
EAFELL R 15 x 4 W2 FEEREBUEME, 2
CANOCO 4.5 X IABRIE S MAR S AP o34 . A
) )22 YR ) 22 R P 38 B0 L 33 o BV R B B R A T
CCA J3#r, FEFI AT 499 YK E 1) Monte-Carlo Hij
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PR AGL G A T S BEME TR AR5 CCA HEFP il AH

KRR B EE
2 HEREHSWH

2.1 EENFESS T EWIEMRAMERME
WEFEIX 15 AR I C Y 139 F, FRK

JZ 13 8F 21 J& 27 Fh . HEARJZE 26 Bl 35 J& 50 Fl, A

K2 BHERBYMHLSEEE

Table 2 Total importance values of dominant species in community

J2 25 FL 47 & 62 B BEIE S Z LAY AL 39 Ay
HEEAHER 2 PR, Hd, FTeRZMBUGHIEE . s
%) S R e T AR, R A R A
Pearson AHICHEMTRIA(R 3), HEESEIRN Patrick
P B SR (=0.587, P<0.05). Simpson ZFEMEFEEL
(r=0.540 , P<0.05) . Shannon-Wiener £ #f 1 18 %
(r=0.553, P<0.05)¥ 5 +- 175 8 &2 1 2 1EAH G, Pielou

TEWERETE A0S P2 3K LT 4% MEEE \MPRE (U PR 4 LT 4% M

TrARJZ 1 SR Q. aliena var. accuteserrata 5.484 21 LN Symplocos chinensis 0.458
2 A P. tabuliformis 5.446 22 /Mot Ligustrum quihoui 0.384
3 ETE /N P. armandii 1.309 23 FIRHEH Discorea nipponica 0.314
4 e Toxicodendron vernicifluum 0.444 24 AT Elaeagnus pungens 0.263
5 N Picrasma quassioides 0.365 25 DE7E Smilax scobinicaulis 0.246
6 X6 TR Acer palmatum 0.266 26 X0 bR e Paederia scandens 0.235
7 JRAR Q. acutissima 0.246 TARZ 27 BH Carex tristachya 3.083
8 BRA Cornus macrophylla 0.236 28 Jee Carex siderosticta 2.240
9 S EA Bk Juglans cathayensis 0.230 20 FhRLEOR Poa pretensis 1.760

WEAZ 10 P Lonicera japonica 1.562 30 R R Adiantum capillus-veneris 1.261
11 28T Rubus corchorifolius 1.418 31 HMER Carex rigescens 0.825
12 3L Smilax chinal 1.186 32 WEHE Saussurea japonica 0.607
13 ET Phyllostachys heterocycla 0.883 33 RMER Carex siderosticta 0.587
14 mkeHEE Celastrus orbiculatus 0.873 34 P Rubia cordifolia 0.573
15 or Euonymus alatus 0.866 35 SROK B Oplismenus undulatifolius 0.508
16 MNP E Smilax stans 0.854 36 JERAEL Thalictrum aquilegifolium 0.395
17 HEF Schisandra chinensis 0.734 37 B3 Lysimachia clethroides 0.237
18 ELi Symplocos paniculata 0.636 38 s Parasenecio hastatus 0.223
19 AKREF Litsea cubeba 0.581 39 I Arthraxon hispidus 0.215
20 WABCT Lespedeza bicolor 0.555

R3 BEMESREZHMERS IRYEBHEMBEXREG

Table 3  Correlation coefficients () of morphological traits of constructive trees, diversity indices and soil physical properties

Ei=tn Fasiiy R FKE EERKR BB EALBRE LB EE

Patrick =& B 5L 0.587" -0.336 -0.332 -0.088 0.259 0.095
Simpson ZFEEHEEL 0.540 -0.334 —0.491 0.094 —0.111 0.019
Shannon-Wiener £ FE 54 0.553 -0.321 —0.493 0.117 ~0.088 0.061
Pielou ¥4 BE 5%k 0.444 -0.261 -0.519" 0.230 —0.296 0.031

A BREL -0.107 0.213 0.128 -0.526" 0.141 —0.460"

TR R 0.406 -0.012 -0.114 0.153 0.287 0.370

IR/ e 0.284 0.129 -0.017 0.267 0.283 0.492

THIAA 6 i T AR 0.458 —0.110 -0.152 0.041 0.391 0.326

B VMR R A 0.111 -0.308 0.127 —0.659™ 0.458 -0.375

B DA e -0.157 0.293 -0.117 0.602" —0.498 0.285
BV AR A 0.122 0.173 0.050 0.287 0.060 0.351
VAR 5 i T AR -0.046 0.333 0.164 0.732" —0.448 0.460

e *FE #03HFRRAE P<0.05 Fl P<0.01 /K R #EME; FR,
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BIS B E S B Rk i 2 ) 2 0 UM OC o=
—0.519, P<0.05). HEHUREVE AR PR S 3R B 1L
B (= — 0.526, P<0.05) . S FLBEE (7=—0.460, P<0.05)
P 5 b 2 ORA OG5 SO MR AR S Al B A LB A%
53 11 AH 6 ()=—0.659, P<0.01), T 88t M0k =
(r=0.602, P<0.05). Bt ¥ Hl A% 5k i 1 A (=0.732,
P<0.01)43 515 4 B 45 FL B 2 0 35 R4k @ 3% 15 A
Ko LR LV, ZE DIHEI R IR E TS 2
P, BERKE BRI R AR A, mEAEEE
AL R AL B R e A AN A AR 11 2 22
HZE.
22 MBYFHSHIETEWIEMERLN CCA HiF
CCA HEFF LSRR, 1 HE 7 o ) Fh 3 A —
BRI BOC R AR R TTEREEl 53.6%(5F—
Bl 31.1%, 26 4 22.5%), USEEZASER, Bk
FHETH A ECE/E cCA —4EHEF KK 1), %F CCA
B D EEERNHE T A LA EG=
—0.766, P<0.01), f KHF/KE (7=0.708, P<0.01)F1E
KR (=0.648, P<0.01), % CCA 4 ik
TRAEAE B AR A LB RE R B A LI RE , {H AR G
FREPFIRIRF) B ERKT (R 4), BIYeE BISTAPRARHRE
HEF IR F A E . RRRKE M EBERK
i, W CCA S —H AT, AREEHREAL, ik
KEFKE B E K BT .
Fz4 PHOH-TIEYIEHR CCA HIFHMIBEXREMD
EHERZMRIE

Table 4 Correlation coefficients (7) and significance test of CCA
axis between species distribution-soil physical properties

WHH ¥ CCA 55 1% CCA %5 2 il
by -0.766™ 0.232
KR KR 0.708™ 0.151
BERKE 0.648™ 0.130
EBEILBE 0.340 0.121
EELGE -0.250 0.399
AL R 0.185 0.429

H LRI, KRR Il 43 i fE CCA 2
— Ay, BD A ERK H R IER K BRI
B, UHR AR RY R KRS, . gt
FERAS 31) . I T(IRAG 38), PEEL(1CHD 34), JEM
(A5 36)5% , 15 7F A ER AN X UL RS )
P = et BE AR 5, X S ARSI A R (3R 3
JFE— 3 R (RS 39) AR (A5 S T CCA 25—
i A v, R A T IR B R R AR E
RN X I BEGHHRCCES DA AT 2)0 T

CCA Ky, FRUIEANTN 1052 ZF A5 K+ 128
GRM, ARSI NEST, VR R A AR AN AR
[FZHIRLH A T EABRKERMLE . PRI 8).
FIAE(TURS 18), FEm & H (10 33) MBS (1LY 37)
TE IR 7 8 3407 B Ok B Sk i 2k, AR ITIX 4 P YY)
()3 A 52 - S 4 P SR S A 55

< 18©
330
37
[e)
wEnmy | SABE 6 5
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6 35
= HE Q2200 o o
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I & 36 o 25 TR
1 380 769 210 32 39 50
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29¥020 28 27
o 130 14O
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<
n . .
-1.0 _ 1.0
CCA H—HEv 4

(P& B P AR R A5 R e SR A b 8 L BRI A 8, e b
IR 2 Fi7R); Wik 7 mARREEA BR8I35 HE 7 il 1E 57k
KA, WSk L R AR AR AR IR R 7 5 W i 3 A 2 1] 56 28 Pk 8 (2
A U AR DGR R, 87 K RS HE PP il e A AR IR R 7 S 1R
SR SR I/ Gl A B NUAR SEPEBOR) s TR IRD)
1 BERABYHELRYEERS HH CCA HF

Fig.1 CCA ordination between dominant species in community and
soil physical properties

23 AERXMFHSEEIBEE T IEYESERMN

CCA HF

CCA HEPZ5R LM, miti N HEF Rl P Fh 24
PR — 1 Wy PR 0T OC R iR R Y B0t T R R 0k F
82.3%(45—%h 49.3%, 5 4l 33.0%), &K E
SER, SCRMATPIREIEE CCA 4y Kl (A
2). Hi# 5 A%, X CCA H—Hhie i 2 MAE F i X
TAVAH HIEAT(=0.714, P<0.01), BEFKEH
AR, BRI AR B E KT X5 g
SV FH I R Dy S L st B R0 B A LB {E AR
P CF SINTE ¥/ G NP \SEe S g /N Y E9 =3/ & 7]
FhZ et 3 S B 7 L, T CCA 5 —HIM
RS, BIERENAE L, HREEERK R
(R FH 2 e

BEE AR Z R A BE T R 0 A 7 AL
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B. C. D4 PMFRIFE ML, A XAFEFEAZ S
ZHEPEIRE B XAUSEREVR SR 2 2 FE a4
AK)Z Patrick $850 2 TF AK)Z Pielou $5%k; C XAHETF
KIZRKEBIr 2R D KAFEHEAR)Z KB 24
PEFEE, Hrb, BARZE A XM A It
g, B EIEEAERKE LA R R BRI
PR ZHEPEB DXO)TE T AR R SRR T
s FEARZEZHREME(C OB T IE R RK R LI
fn, e EEAS E ETRIMRRAL; MEAZEZAEED X))
Bk k, FRUHIASZ - W P BT 0520
IAh, B B XAALEU T AT, FRARJE 5] BRI
KIZFE B HSHEBEIEZHEKEEABEYILR,

F5 VM IEEER-TIEYIEMER CCA HFHayMExX

RBOREZZEMER

Table 5 Correlation coefficients (7) and significance test of CCA
axis between species diversity indices and soil physical properties

WA F CCA %5 1l CCA % 2 %
AE —0.714™ ~0.046
I REKE 0.377 0.279
EERKE 0.432 0.311
BT 0.074 0.128
EETLBE ~0.353 0.435
BB -0.178 0.445
S
Fago by BABE
/ . Eh Bk EEFKER
ﬁ A zh R i V7
i Hh Ri g A
I‘;i' A B\ c\Ja Ra
1 —
&= A E%ﬁmm
< A
O
Q
e\
D
= s Es,
|
-1.0 . - 1.0
CCA Fi—HF)vih

(B a RARTEARSZE ; s RARHEARZ; h FREAR; « RoRHE L
f&; R IR Patrick £ & EIEEL; 1 %% Simpson ZREMEFRE H
%7~ Shannon-Wiener ZFEMETEEL; E £IR Pielou B4 84, )
2 HEARBXYMSHMEEEETIEYIEERMN
CCA #F

Fig. 2 CCA ordination between species diversity indices in
different layers of community and soil physical properties
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PERE. AW, AR FLBRE S5 AR A A R
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KRR, EAR 0l B K A, (EAS Rk, H
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fe, PR, e AR B A AL E mT 1At 5 1A MR
Pk i 2 e M T A
3.2 TEYEHRXNYM SRR SEEZE

TSR N AR S RGN W S e RE ST AR
(A, XPAEA AR Jr S 2 R A DB E IR,
FEHMW T SR RIE, R LUK
Olo AEBUNS, PRIEIIER . ARG, & F0 R
LB & BB, 5 DI HA B K 23 0]
[[EEax:ei DN e &2 €: i 21y [ LT VI (B E[EIPN
FLBR 2RI, SRR K A [l )y, iRk
T SR E R GURERY, XAE CCA HEF K
HAMS IR S . AW, i REAHY) E IR
SEAE A B HORAY DX, T RESE IR A T 2R v o
AT ARMIFEAR, AW E T HAREY R, HXNEZ
KA R4 W AR AR 88 P, E— s R P Y 1
SR SCEE BT B T RTS8 R AR, B
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