5535 B4 24 W) E &~ £ it Vol.35,No.24
2015 4 12 H ACTA ECOLOGICA SINICA Dec.,2015

DOI: 10.5846/stxb201406101196
SRER, L, SR /NI M2 MO TR ARk 5 BE R 5T 2R 252 4, 2015,35(24)
Cai HY, Di XY, Jin G Z.Carbon density of coarse woody debris in a spruce-fir valley forest in Xiaoxing’an Mountains, China.Acta Ecologica Sinica,

2015,35(24) :

INAZIRBE M AR HRERR R GRE ESFETAR

a3 1 - 2 Lot 1,
KB, RTH, AkE"
1 ZRAbAfol KA ST L, BRE 150040

2 ARl K2R =B, MR 150040

¢

FEE LI/ 2V KK 9.12 hm [ 5 FE D B SEXT 5, Z WL B384 ( Coarse Woody Debris, CWD) B % Ji£ 1) HE Atk
fiE, #R SR FRPR Z R C R, 45 R R (1) A2 A2 CWD 8% 2R 13.25 (C/hm’, T & 42 (Picea
spp.) & 1% (Abies nephrolepis) Y4ZTEMAR (Larix gmelinii) FIAAIFF ) CWD Bk B 3314 3.59.2.61,3.06 F12.85 tC/hm*, (2)
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Abstract: Coarse woody debris (CWD) is a substantial carbon pool and a source of nutrients within forest ecosystems. It
plays several important ecological roles including the regulation of nutrient cycling and energy flow, as well as habitat
provision for many organisms. The CWD carbon density basic character, the relationship between CWD carbon density and
stand factors, and species diversity were studied in a large permanent plot (9.12 hm®) of spruce—fir valley forest in
Xiaoxing” an Mountains. The results showed that; (1) total carbon density of CWD in the spruce-fir valley forest was 13.25
tC/hm’, and the carbon density of CWD for spruce ( Picea spp.), fir ( Abies nephrolepis ), dahurian larch ( Larix
gmelinii) , and unidentified species were 3.59, 2.61, 3.06, and 2.85 tC/hm’, respectively. (2) CWD carbon density
under different decay classes followed a normal distribution with greater concentrations in classes Il and III, which
accounted for 42.7% and 35.4% of the total CWD carbon density, respectively. CWD carbon density within different DBH
classes also followed a normal distribution, with higher values in the 30—40 cm and 40—50 cm classes. The primary forms
of CWD carbon density originated from breakage at the trunk, uprooted blow-down, standing dead, and breakage at the
rootstock. Uprooted blow-down had the highest carbon density in decay classes | and V. However, breakage at the trunk had

the highest carbon density of other decay classes. (3) CWD carbon density showed a high spatial heterogeneity and it
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decreased with increasing stand mean DBH, maximum DBH, and basal area ( P < 0.05). No significant relationships were

observed between CWD carbon density and stand density, diversity index, and evenness index.

Key Words: coarse woody debris (CWD) ; carbon density; decay classes; stand factors; species diversity

HIA BSR4 ( Coarse Woody Debris, CWD) JE#RMA A RGN EEA WIS, TEAEB RGNS 5I)6E
TR RO EEMME . CWD RAUAT LUEAERE L BREE FRRIK Gy, S S i A A g B (A e
AAESENT, TR REAS 8 IR T K S sh AN ORI )32 2 0k 1T 5 e 3 2 SR S B B A I RER R T 2%
FTZ TR, A4S CWD MSERIARAED s Ak Bt Y s ST SRR MR ) 2R
P AN, REEAREETC N A B AT % CWD BRI G

KRR 5T, CWD ERMAE S RGO B ZAE B PR O N EZ —, CWD
SERRMAE S RGN BN B BRI, HoBR % SRt I R B AU AR GRS ) AT 7 s
SFZFRRIGILRIERT . ARG T MR CWD i B 38 5 & R MR TR b 85 & A% [C
W ( Castanopsis kawakamii) FARMRAY CWD B JE i 35 & T (4.11 £%) N TR o CWD flk 2% Ji P 2% bR e =R R 2
AR RS LR B S R G D, AT O IS 0 Z KR SR AR CWD B
B T L AN ( Pinus massoniana ) ¥k CWD B %% 1t 100 EARA o TEEEGFEMGT IR, CWD %%
J3E AT R B T R RS TR (AR AR A T VK R e R E AR ) A2 ) R ] R AR R
A, 455 ARMTE SR ERBEOR A, 23 MR R AR S R G Z 0] & RS RGENTER CWD TR
JER R s (B b 20 BeAl, CWD B SRR A RE IR A 1 B R AR  —  RERR B R ] AR
AR, SRS ARAE S R RBAGIAY . CWD I ffE — NS 1 A A R, bR R R
A, 3 R FH s TR AR ) (9 5 i, P e A B AR L S B 0 i o A rP AN () B B 45 /g R 57 43 JC 3R 1 7248
16, CWD SMr A K SET- RS A HE I E R Schlegel 1 Donoso & ILTE Z M, 28 log o fe
Je 5 LB RS JF AR A i 5ROV 1 EARAPTE S AR R DG OC &R, BRI MR B8 G 25 40 RE A8 L
H T Ay Muller A1 Liu AR B0 CWD A 47 ik 5 1 N7 A 3 W T RAAAE— S I UG OE R

B UL SV ICARAE R /N DLl DX s P TR AL A, 2 R e VA B A BRAR SR LA T A bR = —
FERFEKIR M F H LR E W) 2 Ry T & 4 BRI . SRR, A 20 T4 90 ALK, 4Bk
1BAE R TR A B & A B KB AL, WEARTFIR KIBUET- ), KM CWD 88 TARMA, B =B 2R
BB RG I EEA ;. CWD Bk JZE RS E FR FER 23 0 A TE 1R R AS (108 L = VR AZ AR B B 2477 £ 2850
Wiy, T H ATRZAREL CWD 5% B LA SR S50 H A AT RYSZ I ST i 0, BRI, AR SCRA/ NG 45 3 5 18
AR TENT G, FRITH CWD Bk % Y BERIRRE , 3 BT AN R 2 39T CWD B BE R 70 A1, #a 7 5 k05
KPR Z R R R, BTEVEST CWD TEA L = R IS ARBRIG R i UFERT, ARk A 285 2R 48 1 W] 248 T
SRR EARE

1 HRBREHARTE

1.1 AT XA

AT AT VTR E F K A SRR X (N47°107507, £128°53'20") HE4T . AR X Ml &b /N 242204 1) fik
B P Bk BT IS SR ZR 35, B8 N2 R 400 m 224y, Mbair Pk 3811 s R 98, ELAT I 8 A 3R A K i
PEFRRAMREFE, 2 KE M, EFREEZW, &R TH, PR HRA-03C, FEYEm<iR 7.5C,
ERRARRIR-6.6C . KR 676 mm, FEAKETTE 6—8 H, F-FEMXHE R 78%, A 130—150
d, JTCFEM 100—120 d, FEZH X TG RAR I A 1Ry, AAAeiiiz , REAR B K, A S WKEZ, /2
ERM BB, MR L 242 (Picea spp.) TR K2 (Abies nephrolepis) i 3, MR 300 452, 4 Hg4%
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5.1 em® 5
1.2 Rk

B ANJAT . ASBFFEAE 2006 4R 19 9.12 hm? (380 m x 240 m) Z B AS AR APk [ SEREH b 3EAT , KAkt
K153 912 4~ 10 m x 10 m (/NFETT, SR FHAHSR AR L E 1 TR A

L ARYE A . 2006 FEVHAS T REHL N 0T A 4% ( diameter at breast height, DBH) =1 em B3GR, 2R
2, I AR By AR AR (FATE EVMR ML), JERTHDERIEERE, T 2011 4EF T T4

CWD JA . 2007 4E8 4 T REH N T A RS AR =2 em B9 CWD, S8 A Tl ( DR 705 B8 J 22 1 G s 48 J31] f
P SCRAAIFN) , G B (R RE R CWD RIS AT L 542 ) , il Ak br; B CWD MAAETEK,
FALFRIARAR] TIP3 AR A SEARFIR B 6 By I CWD B JFRA S KRS
Sy R AR BARTEA RS IR AR (2009) Y

CWD ZEE e . BORERT IS CWD MR ER S = M RH(BH 1 . HE < 7.5 em; BKI . 7.5 cm
< HIR <225 em; BRI HAE = 22.5 em) . ££9.12 hm* FEHBTE Y, & Fh CWD AR IR R AIE] S
LN BIEHLR AL S, BFERE R 3 Ik, RN L 0 1%%) /% CWD, BUEREEZ 5 cm [ [
By ERERRERE (IV V) 1) CWD, HE AR EEIRE, SRAHOKZEE CWD B EFE S FIAFL(V) ,
G W = UCROPE, TR EIEER) CWD B, FRa i AR R SREL, SRR T A
T 75 CHMA MM EMHEE(G) , W CWD % NFEM T (G) SHAARB(V) A,

CWD B B2 B 5E - K L3R4 CWD AR ST 5 ALBOR 8 A, SR multi C/N 3000 43471 ( Analytic
Jena AG, Germany ) ll5E HARVEJE . W45 W FPAS R ARG T AN [ 8 22 S5 0 14 45 b VR 3 SR P340

R b . AT CWD RBURTTH A S S 3R AL X E SR AR o AR cwD Y
MG CWD 1Y% 5 5 HARFR G e BS2, 8d CWD 4520 40 B4y i R A i 5 HAH I A Bl 1 2 Tl B, &
IS EIS T CWD % B . A T CWD % B S50 B 7 SR R C R, DARREHE 912 A HE 7
AL, B E BRI CWD BB S BE 5 52K 19F-34) DBH  Jie K DBH g e W7 T80 AR | %85 B2 A b 2 RE 1
YR ZFEPER A Shannon-Wiener ZAEPEFEEL(H') A1 Pielou P25 EEFREL () = .

H =- iPixln(Pi) (1)
ot

In(S) (2)
o, PR i ORRER BRI L, S SRR R (IR ECE ) o AR DL S AN R AR 12,525,
37.5.50.62.5.75 F1 87.5 EH AL, S Pk BSR40 4 pl 8 410 i, X T Lk B A A i ST A
¥ DBH 439l 4.5 4.9 5.4 5.9 6.6 7.7 #19.6 cm, W —4 4573 DBH < 4.5 em 1Y 116 M7 ; 55 4
345 4.5 cm < P DBH < 4.9 em 1Y 112 D7 5 MRBEEHE, 25 /\4 45734 DBH > 9.6 cm 1Y 114 M5,
H K DBH iy =5 W7 170 AL AR 93 %5 | Shannon-Wiener Z2 £ PEFE B0 Pielou 34740 BE 48 £5CR HI RIBE (1) 7 ik 647 43
., THRARR&LH N AH R R F CWD k%5 BE 1Y F- 38 . >R Kruskal-Wallis #6550 53 7 A R Ff #2290 SET:
T RS R T CWD BB FE 255, FH—Jngr: A R R B0 B CWD Bk 25 8 5 48 Mooy I FIIE R,

B A3 BT 4 5 25 K 005, Gei 4T R R B 1E58 i

J=

2 #HR

2.1 CWD %% B B Ah 2H hig

BRI CWD 1% -3 AR R = B B 43024 1097 N/hm? (10.5 em F118.48 m*/hm*( £ 1)
BAZH) CWD BB B e, HOR I =A%, 43900 532 1133 N/hm? | RENFP G E S 291 N/hm? ; i =42 Fiv
T3 AR IR, 43510 7.9 F12.1 em; AHIF A9 I o T AR B SR 4578, M 7.28 m®/hm®, S HL =
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BAZHR CWD B BN 13.25 tC/hm*, HH BB Ff = 42 (3.59 tC/hm*) | 24 % 75 A1 ( Larix gmelinii )
(3.06 1C/hm?*) ¥42(2.61 tC/hm?) FIZL¥A ( Pinus koraiensis) (0.64 1C/hm?®) (RS EEE, 43915 CWD bk
WL 27% 23% 20% 1 5% , AEXTFEF BRI, BB CWD e BE RO, H: il 285 B 5 s 19 1 g
( Betula platyphylla) (0.38 tC/hm?) , {5 CWD B FER) 3% , AR FIFIAIREE B (2.85 tC/hm*) 5 85
FLBl, A CWD B SE E fY) 22%

F1 MRS HRAERETEREM (9.12 hm?) CWD (AR ) B4 H M IR 2 E
Table 1 Species composition and carbon density of CWD ( Coarse Woody Debris) in spruce-fir valley forest permanent plot (9.12 hm?) in

the Xiaoxing an Mountains, China

- Gl 3 PR M 5 9 T L e
. Density/ Mean diameter/ Basal area/ Carbon density
Species N ) )

(N/hm*) (em) (m”/hm*) (1C/hm?) (%)
=2 Picea spp. 133 12.1 3.19 3.59 0.27
MAPEMRA Larin gmelinii 47 21.4 2.97 3.06 0.23
AHNFP Unidentified species 291 13.0 7.28 2.85 0.22
& K2 Abies nephrolepis 532 7.9 3.69 2.61 0.20
ZIH) Pinus koraiensis 12 16.9 0.60 0.64 0.05
FI#E Betula platyphylla 38 10.0 0.52 0.38 0.03
HAlh Others 44 6.7 0.24 0.12 0.01
1T Total 1097 10.5 18.48 13.25 1.00

22 RFEEEEHT CWD % R

BB AR R SER ) CWD SR AR E 25 (P < 0.05), BILIESAM, EEAME T
4%, 43510 5.66 F14.69 tC/hm*( % 2) . VLA CWD BRE /DN, U4 0.36 tC/hm*, (5§ CWD Bk
FER 3% , SRR RS R OB L 5 8 CWD R A0 A a3 — 3k, YB3 1A L5 9hR % B 45 i
VG R R I B R Ay T A R A B % B 22 0 T T s R B Al v A A g 1, (1,25 «C/hm*) IV
(0.82 tC/hm*) A1V (0.31 tC/hm* ) S5 2 i 2 i B 38 o3 T AWM 10 = A2 RE 4690 T HURR T (0.44 «C/
hm?) B 38 T HARR Tl 5 = AR ARG CWD B35 B 52 0 B 20 A, B4R 7E 30—40 em Fl
40—50 em MFELL L, 435020 3.18 F13.04 tC/hm? , AR EESE9L T e ) CWD Bk % B 243 i 78 30—40 cm
B b ANEEH CWD B B S RN 1A MRS58 m, VAL, A2k CWD k% 1Y
FAETT LT T (4.54 1C/hm?) JRARME](3.64 tC/hm®) A7 AR (2.41 tC/hm? ) FT I (2.33 tC/hm?)
RE, s CWD ERRE K 34.3% 27.5% 18.2% 1 17.6% , 35 25 5 T LIARAE AR B AFEFE ) CWD
WL (P < 0.05) . JEEEAEG T AV o, IBRARBEPIR S AR CWD B % B fe i, 4390k 0.50 i1 0.17 «C/
hm? 5 T 92 S 2 b 2 T e T R B A
2.3 CWD B B 55 RF S R Z REE I G R

BH BB IZARARFERETT P CWD TR 25 550K, bRifE2E N 16.52, A8 R 1.25, f5/MER 0, Tk
KAE A 128.30 tC/hm’, 7 912 DMFEH N, CWD B EEAE 0—10 (C/hm* Z M AFE 8 e %, 38550 4>, Bl
T 5 BE 3 IN, REDTBCR IR, KT 60 tC/hm IFE AL 20 A~ (B 1) . Bl 2 RB, BHL AR AZHK CWD ik %%
JE REARSF-2) DBH Flf K DBH AU N F e, P2 0 & AAHSE (P < 0.05) , 2051 AT LA BRIy 1] 28 1k
() 76% F1 86% ; CWD Bk 5 5 B3 Hi v i T ARt 2 B B8 35 (0 SR AH DG E R (P < 0.05) i g W7 T AL Rl L e
B 74% 172510 5 CWD 5 B2 BEAR A2 BE | 22 REPE R BORN YY) 5 BEH8 B B 3448 W i m i #a #, B = ATy
RO E A (P > 0.05)
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F2 BHMZAEKEERM (9.12 hm?) CWD BEEERABEER TN

Table 2 Distribution of CWD carbon density under different decay class in spruce-fir valley forest permanent plot (9.12 hm?)

45y JEREAEL Decay class Bt

Components 1 I IIr v \Y Total

o Fefs K2 Picea spp. 0.44 1.98 0.89 0.28 0.01 3.59a
Species MALTEMAL Larix gmelinii 0.18 1.60 0.93 0.35 0.01 3.06b
KA Unidentified species 0.02 0.45 1.25 0.82 0.31 2.85¢

Y42 Abies nephrolepis 0.12 1.25 1.13 0.09 0.02 2.61d

LI Pinus koraiensis 0.07 0.16 0.35 0.05 0.00 0.64e

BI#E Betula platyphylla 0.08 0.19 0.09 0.01 0.01 0.38f

HoAth Others 0.02 0.03 0.06 0.01 0.00 0.12f

#Y/ em <10 0.04 0.32 0.45 0.02 0.01 0.84e
Diameter class 10—20 0.13 0.63 0.92 0.12 0.02 1.83e
20—30 0.14 1.11 0.77 0.28 0.08 2.37¢

30—40 0.32 1.31 1.06 0.38 0.12 3.18a

40—350 0.18 1.28 0.93 0.57 0.09 3.04b

>50 0.12 1.01 0.57 0.25 0.05 2.00d

FEETT PAHRE Uprooted blow-down 0.50 1.11 1.35 0.51 0.17 3.64a
Existing type FIHEATWT Breakage at rootstock 0.19 0.71 0.79 0.51 0.12 2.33a
T 7 Breakage at trunk 0.10 2.01 1.89 0.53 0.00 4.54a

HEHE Stump 0.00 0.01 0.02 0.01 0.04 0.08¢

i3 A Standing die 0.12 1.77 0.52 0.01 0.00 2.41a

B Trunk segment 0.01 0.05 0.13 0.05 0.02 0.26b

St Total 0.92d 5.66a 4.69h 1.62¢ 0.36e 13.25

R B AFTE T NS I S YR RRING 4R R CWD B JE 22 53 535 (P < 0.05) Different small letters in the species, diameter class,

existing type and decay class meant significant difference in CWD carbon density at 0.05 level.

3 itig wr

CWD B S B R SR T
HRRERISALH , RIS RMES RN o2
MBI TR AR AR 7 A2 & 5 30t
TR CWD BN 13.25 (C/hm?, & THREL )T 5&5 200
EFHAR CWD B35 BEJL ] 7.9—16.2 v/hm®™ Y (35 iR 100 1
0.5 51 o BRI FAM AT AT I B B H 105 -
IR, BIARIETRAR &, B CWD % B 5, 0 <10 10—20 20—30 30—4040—50 50—60 >60
HEAN, A T 5 45 SR W AT T T — M X e 750 i I 2T A b CWDEAE

CWD carbon density/(tC/hm?)
CWD FIBR % ¥ (13.49 1C/hm?) ) X 5 5B 4k e ] N
CWD AT AR BRSSP A, LR e e e sl
RV IZHR CWD 19 % BE (1097 N/hm®) A [ M ZEAA K forest permanent plot (9.12 hm?)
(380 N/hm*) B3l 3 f5, CWD FH4EH A2 (10.5 em) KT HLA 5814 ( Coarse Woody Debris, CWD)
R LA (15.6 em) , AR AR EAR A BE AR
SERINR T R PR SE 4, 3 B E BRI AL A S A2/ NER KSR, W/NMEH CWD TERR S FE 1
R ARG, BEPIRINRASE T HAS 2, BB CWD B B (18.48 m*/hm’) & T
WA LT AR AR (15.80 m*/hm®) , (HZ= R AZARH R AR b CWD S g e 7 1 B ) LBl e i (39.4% ), Tl A I 22
R AR BE R R N T FE R R RN, AR R R R, R CB TR B R R I, A S A RIS
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18 - y=30.645x - 0.462 27 1 y=53.237x- 0.417
R2=0.76 R2=0.86
R o P<0.01 P<0.01

15 21 o

12 15

o
o0
9 1 1 1 1 J 9 1 1 1 )
4 6 8 10 12 14 0 20 40 60 80
SEHI M4 MeanDBH/cm KM Maximum DBH/cm
& 18 18 ¢
g y=-0.1911x + 17.8570
= o
1) R?=0.74
= P<0.01
% ERH 15 o ©
= 2
¥ ° ’
og 12} 12} O 3 =0.0003x+ 12.282
z ° R2=0.15
S P=0344
O 9 . Q \ Q , 9 . . . ;
0 20 40 60 0 2000 4000 6000 8000
Ji 7 e 1 A Basal area/(m?/hm?) 2% 1 Density (N/hm?)
20 20
y=3.087x+9.511 y=1.5084x + 12.183
R2=0.18 o R2=0.09
16 P=0.289 P=0.445
o
O// 15 o
L ° o o
12 o L, ° e
o
o
8 L L ) 10 L . ,
0.5 1.0 15 2.0 0.4 0.6 0.8 1.0
ZFEMEFEEL Diversity index 35 BEHEE Evenness index

B2 #HizSEAEEREM (9.12 hm’) CWD BZESRS FHHE EAHNE NEHER. . ZE. SEEEERYIEHEHMNE T
S

Fig. 2 Regression analysis between CWD carbon density and stand mean DBH, maximum DBH, basal area, density, diversity index and

evenness index in spruce-fir valley forest permanent plot (9.12 hm?)

Z ., CWD BRE LRI R AL e A R AP A2 50 F, R R AR S 50 A BAR By ff
EAT CHARMA B 2 500 Hh O BBl CWD RS E AR b 70 i S et 1 R O B A 454, A bz
AZ MR EMZ AR RACIL Ly A, R s B BE I R/ MER B2, EMRER AR A 24
FEMUMIZRARBIRIZUZEFIE AL T CWD BB BB R BCRS S

CWD FEFRMR A — EIE MU TG AN A B RERAIFR 038, RO — MR AR Al i, IR
VR VR R RIS SR A 2 R R AR RN CWD 1 IR A I RS R
TELZBAMAES RGN, CWD ZTAEH R ER 1 BRI AR B BT CWD JE LA 53 %
B RIASTR], EARBFTE T CWD i B K =2 Fl CWD B FE 3 DL A T 2 48 90k &, Ul A i =¥
IR CWD B BE A9 AF Fy A LA R AR E . 7RIS T, A2 CWD IR E W R, X547
W RV FEMGEAE R S ALK IET A I TR CWD LA A [R] A A 73 i 1 B o (R FE

CWD HYARZRE /NI ik 52 e oA BRI g S AR AR T2 ) CWD Y BR3 BE . CWD BYAR U, A RUBOR
ORGSR TEARN RIS , S EORNAR R CWD B B, KRIILICR , AR X CWD iy
HARE XA, W], Harmon ¥ CWD & SN EAR =2.5 em BUARBUIRIK ; BB ASFIFR AR, NET
RIPER LS WA AT IO, SEEAMOLF AR5 ok CWD 5E O B4R =10.0 em BRI, T H A<
10.0 em WA FRFRAA Y AARTFRA, HHEIOET CWD MBFFE 2 RURME " 2 B 5R R LA #F
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FEAERM AL, HNAREE LR &S %, AR5 CWD E U EAA =2.0 em BRI, {H2—
10 cm 9 CWD B2 BE T 5 ELBIAR/N, R 6.3% . MBI A20k CWD B2 i 24 7E 30—40 cm FT 40—50
em P2 b, BEUTIEAS AR, 10 A — b DX I LT RA AR CWD B2 13 U] B A2 2 g 8 i i 16 ) X bR — 3K
25 R R NP B A B RGN ARG T CWD M AN, A RS EE90T CWD B 25 B 1Y i
FEZ A 30—40 em B L, R MM A NIRRT BT, MiZ SN TS5

B FZAR CWD %% B 2 DL T FRAR B A S AR R T AT W e A 7E , X5 =R M
FAIPR 4 BE RN 1) 2 TR A G, R PR A3 85 B B i 1 AN AR TR 3% 40 K A3 RO BRI 5 4, AR S A IF J2:
REARMRZ A AEAFSe G g R 0 A SRR A 25 R . rh 4 RN 1= JE 47 Wt 22 J2 Ak 37 AR FE RUESCH:Ath 1 77 4
TIBEIERN . HAM AR ERNA B RARRZEEE, LI2EGE, Bk B2 DL iE I I Z0m 5 ik
ARMERS TR B LSRR EDTE XA AE R CWD B B AR L], IEAh, ARk B A MR JR 16 1 T B ATR
PEAR IR, SRS E TR EIE CWD BTN, JERL S T FR AR CWD BR % A
VLA I AE TR R Z 0 IRAR B 20, BRI IR K I AR E R K I F Esibk 2, fERUIEH
T RAEGRARE], IR A SRR B R /N AR A R TR R, R AE G I TRV Y CWD i % B LA T
T B, RIATE R0 — B IR AR Z IR ST AT BB T, BRI 3R CWD Bl i, e IERT
TR T T i,

BV FAR CWD k% R BB BRI 2 [ 55 5bE, X5 TIRFEERVIXRR, MRE S ARK
HRABIZET, 1R AHAR AR R —RHGE , T CWD BIBEHLR /MG . 7EARBFSE T, CWD 525 i Bk /-
WA | e A AR TR s T T AR ) 38 g BT R A R I B OGRS A A R R AR A AR —
B INRER AR A IS 52 3743 RIK 5325 IR BE IR 43415 0 IR o 11 S SR A A, (ELBit 2 A 11 34
T, AR S B IR 0 5e G R, K LI FE T = 1 CWD %, DB AT 6 I R AR
A, I AR AR RS, JETAMARH B, CWD BARA R E i3, (HHBR S MR, X Fh ARk
R AT R CWD MR AL, TR T CWD B 35 FE 5 0K 0 SF- 145 6 422 760 e v D i AR A S 2 R
KKFR, CWD B B HA TR % 2 (8] 5 e, PR b 56 R 02 7538 FH T AN [ 98 RUBE | 346 i R[] /)
PRI AT TG S it — 2P 30 0E . PIRh ZRE M RUVAE S R DI RR ] B ¢ R KL AEAL ] — B2
ARG, BRTE AR I T WRh BT AR s Ak 7= S s ) iR S =
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