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FEE. 57 A Pinus tabulaeformis ANIWREREFZEFRHK, RRERAIKRAFZ2EEHAREFREL L
£, AILEL A TARA A 1054 Bl st Z KR 4 216 %k F R AR L, Bid Hegyi 154 . Bella £ 4
FEH(CIONAA TR ANMAZEFRH(d_a CL)EFEMERD RS A A0 b I LIRIE, 5k AT TR R
EFEEH, ERET. NG BRESH ER ERGIESSA, 88.24 DI MES A A 10~25 cm B A ; w4
%5 d_a_Cl, Hegyi £ &AM F BH X R, CIO,RAIH IHXE, da CLEBNEY T I T EZHRY,
10X 10 /X XBIERMMEH RS, RBEETRD, THARRISF,; Hegyi T4 kX, CIO, % Z, 9 d_a_CIL
AEFHLTAEYBDAIREFREGRMELR, MAEZFZHE, KAOFHFERT R, BEEBRTERMZ
B K, EERKBHR D, B EFEEZHEFEBHOLALBHEAK, LEEA, BHNMZRADT 20 cm B
(B EARET 1/4), MABHERKEEZFHHTHRES, BhsmmaMz DT 20 cm /MR FASEIETF HK, fBK
BN, AT R R R IR R AN, BEEHIREMN 93.64%, AN ESFARK T, EHFREMBRE LN
KEBANGEE mARZTEARE, TEFREMBAERLZRRDEERLHE, LAFNEEFXTHELHA
HE e EA TS BADFERGERSME, BSES A 34

FER . ARZEP, FEIH, Rk, E IR, da
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Applicability evaluation of competition indexes for Pinus tabuliformis

plantations in Beijing

LI Chao, PEI Shunxiang, ZHANG Lianjin, GUO Jia, XIN Xuebing
(Forestry Experiment Center of North China, Chinese Academy of Forestry, Beijing 102300, China)

Abstract: Due to poor management, the competition intensity of Pinus tabuliformis plantations of Beijing region
are generally strong, which leads to low stand quality. Therefore, scientific management is urgently needed to
improve stand competition and stand quality. To provide a basis and theoretical support for scientific manage-
ment of P. tabuliformis plantations in the Beijing region, an optimal competition index was determined from
typical P. tabuliformis plantations in Beijing. A 100 mx100 m sample plot of typical P. tabuliformis plantation
was set up in Jiulong Mountains, with 1 054 P. tabuliformis objective trees and 4 216 competitive trees in the
sample plot as the research objects. A biomass regression analysis was used with competition indexes of Hegyi,
CIO,, and angle-based (d_a_CI;). The optimum competitive index was selected by regression analysis and k-
fold cross-validation; Kruskal-Wallis test was used to analyze the competition index of P. tabuliformis with dif-
ferent diameter at breast height (DBH) class size in the sample plot. Results showed that the diameter distri-
bution of P. tabuliformis had a slightly positive normal distribution with 88.24% of the individuals distributed
in the 10-25 cm diameter range. P. tabuliformis biomass obeyed the power function relation with (d_a_CI;)

and Hegyi competition indexes, and obeyed the exponential function relation with CIO;. The coefficient of de-
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termination (R?), and 10 times of 10-fold cross-validation R* values of (d_a_CI;) were highest (R*is 0.770 5
and 0.769 5, respectively), and the loss of R* was smallest (R*=0.001 0) meaning the quantization effect was
(d_a_CI;) >Hegyi >CIO,. The competition index gradually decreased with an increase in DBH, and the pro-
portion of over shading of the competition index also gradually decreased or stayed the same. When DBH was
not less than 20 cm  (about 1/4 of the total), the change in competition index did not vary (P>0.05)with an
increase in class size. Competition was mainly intraspecific accounting for 93.64% of the total competition in-
tensity. The quantity and competition intensity of intraspecific competition trees increased first and then de-
creased with diameter class. However, on the whole, the number and competition intensity of interspecific com-
petition trees decreased first and then increased with the diameter class. Thus, (d_a_CI;) could better quantify
competition intensity of typical P. tabuliformis plantations in Beijing; intraspecific competition was greater than
interspecific competition with vertical spatial segregation within and between species being important conditions
for species coexistence; and according to the spatial distribution of competition indexes for P. tabuliformis, rea-
sonable thinning of individuals with a DBH less than 20 cm could improve forest structure. [Ch, 5 fig. 5 tab.
34 ref. ]

Key words: forest management; competition index; screen; k-fold cross-validation; Pinus tabuliformis

WA TE 4 A K7 [R]— A 5 R A RO N 4 25 L5 G R BE A BELAS AR IE R AR K R, HEEH
fILBET- AT RIS MORSE G BRI 22 5, SESh S IR0 S ILZs [ R, JEE OR 58 4
WA A R AEZS AT, NI HE SRR IE TERE . MOK e e iiF o R R 17 AR 43285 W AN R4 W31 i 1 o B2 (A
AR TYEAFEY SRR S RGN RENED S, — R BFMR B ONEZ —, SER RS
K WA SE iR B PR TR 48, MR S IR Y56 R e A RIAEE S A RS e 507, dEoe s
LT (7 e SR RSN AN 1=y G B A AU N A e e ey S ) @S PO ¥ N (=) SN A 156 EZ S =4
BAKX; BRATHEUENMEEXEAE RS BEAEE R, AT EREZN Bella 564
B Hegyi Sa iR 80 ML T2 M RSE 454005 . b, Hegyi 5o+ 48 B U 15T Y (] 8] 5. )
B TN ERRIT Rz A8 N2 (ER R BN AR T e AR R S A R A R 5 AR e 1 A S
TEAHE BRI T 22 A 5w A48 BN 43 5100 B T et SR s, IRl iz as FHYOS AL Pinus tabuli-
Sormis S AL )7 BB RS AR B\ UR AL ST P PR Ak 0 A R AR o, SRR AR 4,
A 5T I AR T AR R S AR 0 24 8.45 T hm? Bl 213.19 77 m®, (b5 AR AR AL 5 B AR 16.76% 1
15.16%, AU BB RGN E B MER S, NEEBEBARRIN, A AREANAT 1 FLUE B Ul 25.22
m’-hm?, R TICRME I KOF(27.88 m*s hm?) ; MOFEAFEAGHE, MORTEFIMEL, KARTH A
M, MR AR ZREE R E MR, M RA RS, GRS N TS, B
E IO 75 1 — b B 3 YA A MR S A R T 2% X A N TR N s L, A S 2 A R 4t
FERWECHE A S AT AR AR Z AR v e FH S AR R K S AU AR RO 56 4t B — P A S 12
H BT MRTE G oT 22 0 56 AR A e R kit | Bl SR RISe R G R 0T . PROT 454 5 A= W) Z A MR
Pop A 10-20.2] - AR R AR S ARG (38 R PEANY . BEF UL, ASBFSE LA RS VS LR LA A TAR
b4, RIMENASHT I b Y38 IRUFIR!, FFIRAS R 2 A58 g FOBE ARG AA 38 PR 9T, 07
pria VI AR iR RMELE /AP WY N < e 3 81 B W L ) PA 7R N Ko 2 VI IS D o3 i = = LI A YE SN

1 R XA

WX AL T AL T T3k 1 JUIE LD (399547 ~39°59'N, 115°59'~116°07'E) , % X J& B il KBl 522
P R P XU, AR 11.8 °C, A FRIOK R 623 mm, FEAERTE 6-9 J, FFH7E
Jei 1870 mm, ToFEIN 216 d, HHEE TUMBE L, RREEEG, SRR, BT 20 it
2 60 AT ENLF AR, [FHITEH] 2~3 a AR L HEFT T ARG S SRR AR, AR A AR iR %25
JE0'5 000 £k -hm=, {EIEIRK 100~997 m 3 Af 45 MBS T 0 (] AR PR ST I AR 2 Mg e, 4
KM Quercus variabilis, WA Platycladus orientalis, RS Fraxinus chinensis, 8 Ulmus pumila, 05
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T Syringa pekinensis, FM¥ Celtis sinensis, M Ailanthus altissima, ¥:3% Pyrus betulifolia F13& Morus
alba %,

2 BRI
21 HEHiFZE

T20174E 6 H, TEWFFEIXNEE 14 100 m x 100 m JHFA A TAKEEHE(39°55'08"N, 116°01'18"E) .,
ZREHOE R 750 m, BRJE 18°, dbdk, MRS 53 a, MFEHINIGIR KT 5 em BIMRAIEATEARKR,

TESRM AR FR, FER RIS . FH R RO el . OG0 S A A & Ak &, 91 TOPCON
EUSGHATRENL, FEHIBEAMEN W ZR 1, AR R S A7 B oA WA 1,

&1 KMFERTFILE

Table 1  Stand survey factors
ABFAIEE  ABBTERY (mhm?)  #ERE /(B -hm?) R Hat/em 4 #/m I B/ m
0.80 26.88 113.58 1159 13 16.39 + 5.15 7.80 = 1.79 325+ 1.08

22 HBHHFIE
22.1 sEAFgEARGHE R 8 AR KA -kt T i A 253
GRS IEDS, B JERE L YT IARE X SR, JF 53 4 BRaR A ’
B AH il 2 11 g BT
222 AR L EEAEA R 00 smis A
TSR b AN A= W i A T 3R, AR

W=0.029 5- (D*H )", (1)
X (D). WA R (kg), D NMABIE (cm), H AHE (m),
LA D, J3edeA j BN (em), D REGOR @ Bl (em), o, doxt Y £
SR HEAAR ZHEEE (m), n HERFAREE, 52 Hegyi - 100 m L

100 m

SEPARE ORNMIMTE, oNHAMAN &
LS D 1 GRS C:1 223 O X
CH‘U:,TI.; BLL d; ° (2) Figure 1 Crown width and position distri-
:EE(Z)'? CHM b Hegyi ﬁ%?ﬁ@(o Bella ﬁq}%‘ﬁ(CIO-)M/\Jﬁﬂ\j; bution of the trees in plots
Z() U o 1
JZI ZA i i (3)

K3 C,; K Bella S FEEL, Zo,; WWEAK i 5555K ) MEBEES IR (n?), Zy, WXTRA § IR
HEERSZ A (M), FETRAMMATEFFEE(d_a_CL) AN .

Cd a i:Cd oi J:+Cd _oi )5 (4)
1 oy D, 5

daLJ: 1_241 180° Dl 5 ( )

Cdat = 1 z = & (6)

n ~180° D, °
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554 R Z MM &AM (C), WRMAKR mFXNEA (K 24), a=arctg(H/d;), a=arctg[ (H~-H,)/
di], e=1; HW(E 2B)a=arctg(H/d;), ay NMEFE, ¢;=0, MRAMZTESAK (n=4) e 4R N HME R7e
FHEE, e REOTEAX(2), (3), (5), (6)H, ﬁ%kj%ﬁ%ﬁﬁﬂ#*ﬁ:

D, .1 Zo; D e, D,
i Loy =y 4 = i
Cui=D, d; Comgl p e G =505, W Crojm = 180° D, °
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1118 LN 3 Ny = 3= 23 2019 4F 12 H 20 H

T PRBCE VR TN R W i 5% 3 28 5E R B Rl 4 #
IR E (R B R AR, MRS, 5T n Rk
Prag SLHAE(n F k35929 10), P38 n IRk P38 XEGUER) R? 4R
FERABIUE R, k Y738 IAIE, BUEREA > AE s kA |- ‘ .
THA, UK (-D N THAASIERNINGLE, BTN o frme B 77 £ 5
BEAAE A BB B R B 4R b YR YT X5 38 UG UE TR 51 1 B2 brikibhiisss
R ARIRGIRZE Rk Prag LRAE M EAE R? 22015 R* 1 Figure 2 Schematic diagram of the over shading and
PGk BIRLZ ALRE TR, DLILSS &P REU(RY) K the lateral extruding
WS FHEEL, I NZTE BT MRA BUIRAEDE— 25087
224 HIESH SKRF SVMS 1.0 FAXERER A N THEIEIEFTHAL B, SREBOS R AR S 4 FRia gk
Frk s G BT IEAF E, B aT Excel 2010 58 B X QAL Py FISe Frdg B0 H05, 42 A R g
RIBUEY) i S50 PR BUR R BT | TR REC(R?) K n IRk 28 LHAIE R?, 78 SPSS 20.0 B4+ 58 i
X QAR N TE e BT
3 EREaA
3.1 MMMHEARSTSAER

FEHLPIIFE 5 em DL EMORIE 1159 Bk 13 B, FLARImARXTEAR 1 054 Bk, AT R ARG R A M IE
B3 (W 0.093, 15 -0.197; P=0.373>0.05), 1EA/i MM IE D . JIAAXTGA S s 4 AR MR an 26
2 BN, ARG AR HISE S A M2 AL T AE 10~25 em, 23051k 88.24%F11 85.08%, H: 5~10 cm 24K
FRITIAS ST AR B>, A 8.16%, BRAK T T 30 em BIARLAL, TR BAT G AE Y g te K T35 4
K, AHFRRHEIGAT IR & SN TH TR,

® 2 HMMNRARZHAHBLR

Table 2 The status of objective tree of Pinus tabuliformis and competitor

T /em W i
AU W% FERem SEERE M REUKE % PR em PR /m
5~10 86 8.16 8.36 5.48 489 11.60 8.03 5.52
10~15 298 28.27 12.82 7.07 1 266 30.03 12.76 7.15
15~20 399 37.86 17.53 8.17 1536 36.43 17.47 8.17
20~25 233 22.11 22.01 8.95 785 18.62 21.98 8.95
25~30 33 3.13 26.57 9.47 100 2.37 26.45 9.49
=30 5 0.47 31.48 10.80 40 0.95 32.10 11.23
At 1 054 100.00 4216 100.00

3.2 HMAIMARZSHIEHMERESH

PRAE Yy i RRORZ SR RE N, T2 3e rom B/, ARy i SRR )

SR ENA M An A i 5 HSE 38 B T b, S5 RFW (K 3) . Hegyi 3o FHEEUM d_a_CI,
() e LB AL R R PR AL, CO, B AR A S B, ELYS 38 s A0 (1 B 25 PR ARG 56 (P<<0.01) . 10 ¥K 10
Prac WRAELE R BoR . AR 38 UHIE R? A0 HE 280 R? BURB/NF 0.005; o, d_o CL 5498
HERBR i, RPPiSER/N, 43914 0.770 5 F10.001 0, Hegyi 341880k, CIO, s, &34
FEG YRR INE 3 R, YR S B e AR B3 Kt/ Hodr, C1O, F Hegyi 524+

£33 FARESEHTHXNEAREMEMMER T X XBIFLER

Table 3  Biomass response model of objective tree and cross-validation results under different competition indices

o PHEAL TR PERH R KIE R? AR? P
HgCli W=18.448x 11 0.634 8 0.631 2 0.003 6 <0.01
d_a_CI, W=15.810x"" 0.770 5 0.769 5 0.001 0 <0.01
Clo; W=71.432¢20% 0.377 0 0.373 4 0.003 6 <0.01

Y. AR=PUE RELR-IE R W REXMEAEY R, « RERTEHIEEL
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Figure 3 Correlation analysis of different competition indices with biomass

PR d_a_CL fFAERR LB RS . 28 LR, d_a CL BETE I S WU AA I 37 5 S i i

3.3 MMM EARMEREBEST

330 FEEREM b ARG T K 4 ATAL MRS B 5 R _E S H A 25 AR
K, MEERHBAIER, M7H 5 =T389, KBGO LT ARSZ Lyl as i, I ir 32 35 4
o B AR G TR/, b R AR G HE R RN BR 5~10 em ARAN, IHFAFRE] -2 TE S
JESYNFRN . SHIAART AR SE S8 BUER DT, RHAR RS PR BRI 7 257K, ok
FESEAGIE AT /T . FES B IO 1Y Kruskal-Wallis 46560 45 53 WIMAN 2 0 1] 35 - F BOEE B 25
(P<<0.05), HE S AIAL. AR >20 em, SEHEEZEFHIARE, BAERIN 20~25 cm 5 25~30
em, 20~25 cm 5=30 em K 25~30 em 5 =30 em Y ZE T AR, HARRRIN 272 W RS
P<<0.05), XFRIIHAAIE <25 em B, HZE G 50E Mo f2 ry 3 K W20, (HIg1E =20 em M9442
G AR TE PR BBE RIS B, IS AR 25.71%,

207 B b -7 i 2 s
07 R 5 7 8 R A
=REl Eﬁg%;;g ﬁ‘j‘ 2 % 5t 5 #(P<0.05)
$ 7 B F i b7 & 10} ’\b
v AR . “
5 0.5 = _ 0.5 m TE[‘- d . d d
JEEEE = = . TP
5 10 15 20 25 30 5 10 15 20 25 30
&% /em & H/em
B4 MFH b A Lo ik 2 R FRAR R A B 5 st RASEFIBERR LA
Figure 4 Side and above competition varies with diameter class Figure 5  Competition index of objiective tree of P.
of objective tree tabuliformis varies with diameter class

332 hAMPR L APRISEREEFARABRRG T NE AT, SERAMIEEA, HSEgamaok,
D7 R A R TE R A LA M FARM R R 15~20 em B, HFP | FpRISEGRE RO, 2l
b 868.87 13226, FNTE Gt A FFpIE] TN a4 156 P ARRREL . 55 4 B AR R 2t ST 1 KU 8/ M
e T (TY S R A SO s N 7 R L - N 1 NI B R o e WA N R R N0 b B S N Nl B S e e S a a]|
TG AKREN T S B /N RN

333 TR EFIREAA G A IE RS AU, AR NTESIRIEN 2 116.03, 5 93.64%),
TERTRIE], X 5 HZ MAMRA AL, TP A T ARh P R S B ) B oo 4 5 2 M DA 1 /MK
UOIAARRIN, I MR, JERCT A, AMW, MBL, RHE, ., M Sohpora japonica, ¥ERAR, N

Armeniaca sibirica, I Crataegus pinanatifida, F%L Pyrus bretschneideri,



1120 LN 3 Ny = 3= 23 2019 4F 12 H 20 H
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Table 4  Distribution of the intraspecific and interspecific competition intensity according to diameter class of competitive tree

=V oy vt
O Ty p— L - S L -
PREU PR TEAr R B e X WREUMR  SEgmE At EsEgmg

5~10 M 342 75.31 83.12 0.24 147 23.67 24.97 0.17
NSyl 47 7.80 10 1.30

10~15 et 1176 375.33 448.50 0.38 90 26.15 32.12 0.36
RipisH 377 73.18 34 5.97

15~20 ¥ 1483 663.86 868.87 0.59 53 23.04 32.26 0.61
by i 56 800 205.01 34 9.22

20~25 5L 771 422.68 593.64 0.77 14 8.05 11.57 0.83
RWipisH 541 170.96 9 3.51

25~30  flJ5EF 99 68.75 104.89 1.06 1 0.66 1.16 1.16
RWipisH 82 36.13 1 0.50

=30 AHL 13 9.97 17.02 1.31 27 23.41 41.55 1.54
b7 i 5 11 7.05 27 18.14

Bt 2 116.03 143.63

4 kA

41 RBEGERME

AR AN EY S d_a_Cl, Hegyi e P f8EUIRM B REOCR, 5 C10, MIe k%, Ko
FHINH Hegyi s FHREC G AR KNS B pRELL 3111215260 AHIF 58 SR TIZ0U A o 1T R I 28 A5 1 g T
3T 22 A I SE R B SMROR KO NSRRI G B S B R HUAN T i 5, SAMPRZ AN, X AlfHgeE
ARG P a5 B4R L S0 T e A K/ e ), SR S5 48 B 5 S Fa 55T A 10 i
A NER

d_a_CI;, CIO; Fll Hegyi S48 B34 e e 1 IibA A5 4 i 52 5 4 i BE 1S R/ N R, 3 Z5a iR 4K
1) R* R IEUN, UL RABIRZ (b fg 13 %sm ;. Hrb, d_a_CL e R, PikERD,
YRGB RESED, UL HMAA T 2 Sa From B ) AL, BRRAF LN £ AN T3z 5
i BEAERRR TS O, I, d_oa_C1, BETE 4F s A At ad Sy A N TARSE Srom i

CIO, SR 22, XA RESZ AN EERFIERZ IR, TS N TARZ R FIIEAR, MOARK NI, 1EH
HEIRYR AR R TR R S AR TE A i DGR 55 A FE T RS R A AR BRAN
AR, iSRS /N, W E S AR, Pt e 4 Fe 50T e I8 T MK SEPR BT 52 35 4ok
B, HMORIRIZL AT 4 2 S B0 e 0w PR AR S 271 A0 5 i el s /NS Tl o7 B A ERA PR IR TR, DA
A e rom B R A UERG . DL, 2o e g A 2:

A6 DA N TARBEHC I B = 288488 HARP B R R, MORIIEEA 2, B SS, i
S IR 206, MOARKE Z e R TRE AR, L, JEatims N TR & 254
P EERIE A AR PRI T 2 AT 4840 d_a_CL LT Hegyi SERFE4L, X5 HW| & 55
BN BT A MR SE PSR T Hegyi 5o 85025 SFARML, WTRER =5 -5 A1 HoAg il 228 M R
Ml S e T AROARTE K- B 5 1] BRSES R DT, DA SE R EE d_o_CL RCR BN FRAH

AN S8 8 FO L P AR TR 2 d_ o CL 7E A IlbA sl b 4o B R INEhT, fe BRI
b7 M A T o A TE R FR A XA TR A M B ORASHRS e R it — D IR AR
4.2 HMANIRZTSEIREIL

TP XT RARTE RS 3 A I Zem 1E O, 3X FZERMARX A BRER A AR R 5 R =), 7EiR
AR LT 4 e R BRSO AR K R R BOHBE T R R DY, A TR R e 4 77, 2K
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x5 BWMTREERE

Table 5 The competition according to species

Yk TE4 R PREU/PE TEArm BrEgmE PSEARE RS

WM Pinus tabuliformis s 3 884 1 615.89 2 116.03 0.54 1
b7 5 1 858 500.13

PR Fraxinus chinensis 785 65 20.24 26.26 0.40 2
RWipisH 20 6.03

Wit Ulmus pumila 55 i 21 13.34 24.54 1.17 3
Niplis 18 11.20

LT Syringa pekinensis s 63 17.70 22.43 0.36 4
Niplis 13 4.73

AN Celtis sinensis g g 77 16.89 19.47 0.25 5
b7 i 5 18 2.58

2L Pyrus betulifolia s 17 10.68 17.07 1.00 6
RWipisH 10 6.40

B Ailanthus altissima 5 i 38 9.62 12.14 0.32 7
RWipisH 18 2.53

% Morus alba s 24 8.41 11.79 0.49 8
b7 5 9 3.38

¥ Sophora japonica asiden 3 1.65 2.79 0.93 9
b7 i 5 3 1.14

R BR Quercus variabilis e 12 2.26 2.62 0.22 10
RWipisH 3 0.37

WA Armeniaca sibirica 55 i 3 1.40 1.65 0.55 11
RWipisH 2 0.25

WA Crataegus pinnatifida s 5 1.89 1.95 0.39 12
b7 i 5 1 0.06

EpY Pyrus bretschneideri g5 £ s 4 0.90 0.90 0.22 13
RWipisH 0 0.00

At 4216 2 259.66 2 259.66

fltbn SRR R/, /MRS SZ SE FSE M ANWTEE T, AR = A ABIA B | bR AR 7% i 20
FIRERL [A) BT HAR SRR, MERAR WIS T AIE LIS BIAh ST, RO MELLE— BT 0 H AR 1Y
SR NiEEA A

KM d_a CIL X 1 054 BRIMAAXTRA 4 216 BRow AR Lo B AR AR TR T . TR T 32 38 4 i
JE Bt R A K TR/ )N, /IR GIMAA 2 5 55 o A0 b D7 0 5 s BE SRR, HLPE LRI 22 A K, B A
IR, HoRk A D7 R Y LU BB N R G . AR =20 em (ZOIMARARRT 1/4) , IAARTRZ 3
G FEREAR R G RT3, X 5/ NRESE RS KA 1L FEN A Pinus dabeshanesis, §5 8555525
X] A% Cyclobalanopsis glauca, BB A 0% 527 A Quercus mongolica RT3 25 (3% S B Pinus mas-
soninana Eﬁﬁﬁ%%%*ﬁfmo X ] BE S PR A /N G A AR B R \ 7J(ﬁj\%{ﬁ}/ﬁ RO BE ) 355 , R
K, TR T EJEMGE, SIRIAE Ty Bk, RS2 HABAMOR S 52 ma s, IFREA il 58
FARAK, MMt —S R Hoe B i, B 5~10 cm B0, IAARIRIE XS24 R BN RN, 1568
AR MR KRN 52 4 B AN

IFAFR N ST SR N 2 116.03, 15 93.64%, Fr3ziad /)y F2oR AR, X5 ilAakrb bk
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Bt DA G, TR A TARB RPN S 2R R A a4 a BEHE b, A i8R A 2y b T A
FMRIG 173, (HZMORFN K B AERAFERZ M, AR, a4 B w5 s, dF I S SO R HEY
MHERT, WIAMATES 28R | R/ NIREE RIS 3X 5300 RS AT 9T 245 A ]

Pl N T 4 B S P AR RRER . 6 40 B Bl 58 S AR ARG 2 SE 3G KR I/ N A A, 1 b ) 5 4 9 5 4 R R
B, sEgrR A R R INE R R AT, B RN T A AR BREOR S G i R SR I K TR
B, SXEPUE T ZEVF AR I R N S A A0 LR [B) 5 4 T U2 S U RUBE R e A7 i S B 451
W EAHSR IR F R e FAAAILE VR RS HE ™, INRIIIAATESE v o -t HAAROR 2 HSe 4
HEBY, RZLVIMEHERAR YT AR A PRI FL25 18] () W i g R B AR 2s (8], PRI TE Bl i) i) 23 ) 43
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