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AR MR RN T B REY HE L35
TEB YRS FHE

XA R

REET B OB FRE

(PEACAMBHE R 2 BRI B, BEVIHYE 7121005 * i ERL = Be KRR K L ORFEDSERT, BEPIE 712100)

W E MRERET L6 AR K EE R FETH 0~100 cm + B +3E AL
B(SOC) & EMBEN AL, MM EZFUEREEHEEZ ERELW . FEMHM 0~10 cm
+ESOCAELEFM(1.92g-kg') BEERE 23.8%~53.2%,10~20 ecm + E th 42 55 4
(1.39 g - kg ) BE R E 5.8%~70.4%,20 cm + E U T 5EFH AL £ % F A; %4+ E SOC
B M £ R IR n TR RN, R B (0~20 em) W/NE K TR E (20~100 cm) . A 5] Ak 3
SOC it EA KR EWE S THEE, F L BFEEB i & #H/N.0~100 cm £ B H# SOC i &
IR (17.52 t - hm ™) 425 18.1% ~42.4% , H v £ M 4k H SOC i & & &, 35 24.95
t-hm™, R E T HEMARMER JEARMM SOC i E LT AT 12.4%. I H %4 1R £ 4
EMEEROBEH L SOCERZEME S LA FTRAIAMKERREERGT
H 37 0~100 cm £+ B SOC, £ Hxt % 2 SOC #£ 5 % £ W &, (EH -7 SOC 5 & H 41 tb %
FEA AR K. IR B HEL 37 SOC /A EAr e 5 LAEM N £ EAARHA .

X BEARAETHLIT; AHIKEHER; SOC 4 &; SOC 1% &

Distribution characteristics of soil organic carbon under different forest restoration modes on
opencast coal mine dump. WEN Yue-rong', DANG Ting-hui'>*, TANG Jun®, LI Jun-chao'
('College of Resources and Environment, Northwest A&F University, Yangling 712100, Shaanxi,

China ; *Institute of Soil and Water Conservation, Chinese Academy of Sciences and Ministry of Water
Resources , Yangling 712100, Shaanxi, China).

Abstract; The content and storage of soil organic carbon (SOC) were compared in six wood resto-
ration modes and adjacent abandoned land on opencast coal mine dump, and the mechanisms be-
hind the differences and their influencing factors were analyzed. Results showed that the contents of
SOC in six wood lands were significantly higher (23.8% —53.2%) than that of abandoned land
(1.92 g - kg™) at 0—10 cm soil depth, the index were significantly higher (5.8%-70.4%) at 10—
20 cm soil depth than the abandoned land (1.39 g + kg™') , and then the difference of the contents
of SOC in the deep soil (20—100 ¢cm) were not significant. The contents of SOC decreased with in-
crease of soil depth, but the decreasing magnitude of the topsoil (0—20 ¢cm) was higher than that of
the deep soil (20—100 cm). Compared with the deep soil, the topsoil significant higher storage of
SOC in different woods, the SOC storage decreased with the soil depth. Along the 0—100 em soil
layer, the storage of SOC in six wood lands higher (18.1%-42.4%) than that of the abandoned
land (17.52 t - hm™). The SOC storage of Amorpha fruticosa land (24.95 t - hm™>) was obviously
higher than that in the other wood lands. The SOC storage in the shrub lands was 12.4% higher than
that of the arbor woods. There were significantly positive correlations among forest litter, fine root
biomass, soil water content and SOC on the dump. Consequently, different plantation restorations
significantly improved the SOC level on the dump in 0—100 cm soil, especially the topsoil. But
there was still a big gap about SOC level between the wood restoration lands and the original land-
form. To improve the SOC on opencast coal mine dump, A. fruticosa could be selected as the main
wood vegetation.

Key words: opencast coal mine dump; forest restoration mode; SOC content; SOC storage.
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BANABRET N TFHNF R EREEREX,
T2 DX R TR A AR VRS M 1T R T A R
692 b DX A B gl 553 110 A S R B — 25 Ak, A
TR T A2 25K 5 A X JBE . N TR AR B 8 UK
FE A S BT i b i g B VR R R
PR A HE T Tz R . A ALK (SOC) S 14
JERPEM A E AR AR X AR AR LA S R
G IRE AR RAEE D FE £ 7= it
A+ R A SCH) — R 5 14960 shad Fi v ke 5 2% i
AR VER ™ i ELAE 52 A W Bk 9 A e vk T &
AR BN BRI TR R R+ 3, il
HEPeEL MR | RS S A AR R R
KEES, FERI A LM 2R ERL AHEREKR T
BEBOK FE TR RS A A B B
R, K2 HE 3 A 253000 A A 38 o R i B+
Yt o i EE A TN T o A R TR A A B
A=A THRE B 1A SR — A AR Y T B R AR
B X IX R S N HE 7 F 5T R I A
PR RRBERE T S0C &8, 1k 152.5%. 3% +
e i H DX P 5 3R B K T R R Mt A v 1 4
A B X DX i Y- iy A T L5 ) AR VK T
FIELIONRRIC 1 B R T X R - AR
PUBS it B A B AR R R S A0 R, B o HE
Yy N TR+ 56 ML & At T TP HE 3
FEREKE T 398 o i A b R - 38 AR S T Re A TR 2L

- B BUBR 43 A R HE S R i PR 2R AR KSR AN
R HRA MR S LA R BT TR E S
KTHE G EM R AN T HEENRB KR E T
SOC AR PRFFAE F5E i R 28 (A o 450 TR L, AR 5
DAL 15 AR I HE AN R AR S B S X6 52 F
5% 0~100 cm 12 SOC 43 A F# Ak, #3T HE £ 37 A [
N TR T A e HILA B4 52 i) B o i 2 S ) 2
SRR R I LUE b S A ik 137 o B
WA MRS HE 137 SOC B BRI, A HE+
Y+ 12 B 5 AR SR AR R ORI E R .

1 HRMXEHARTIE

1.1 AR IXAHEN

RAST R KB A TN ST AR XS R 28
THE % R L 2R 3 1Y 1 W PE R SRR 2 B & b
(39°43'—39°49" N, 111° 13'—111°20" E), 1 1
52. 11 km® 288 4 5 JEAL VDA 10 20 X, B
R EAE BB 5AE BB 0 E A ME S X I IX

SARJE T Al o T R R, AR 6.2 ~
7.2 C AFR2ZEL R 70 C L AEREK R 400 mm, BFEK E
BENE TN, ZURWER NI, EE K E
1825 ~2896 mm. M55 A B 7Y (1) 85 + Fr B 1 AR X, M4k
1025~ 1302 m. BEAE 434012, A B s 17 1 7R i
A7, P2 i Z R AR, 7 DX P b P R

AR R I R HE LT 1996 AR HEA, HE+
Yre b EEY R R, IR
SEHEIZE K 2.75 km?, @ 1997 4E I 4 52t K
TR o T A, A 2 PR IR SR AR, g A A
Y BRI, M b R 4% 26 P 4 v, T AR
+ 3 AN AR ) R A T e A, bR
HREE | TSP 4H R 55 X B4 bR S 1o BB T 5 B
DX A2 B i (R SP2E X ) AN T, 322 4
4 VP 3 BIRASHR, AR A KA R AF T
BUEK BB RGEHARE.
1.2 BT

F 2012 4 11 H AT AR MBI TE D) AR 2 OF0 135
RS FEARHE 3, SR AL AL BT iEes &
FEME JhAS Fr 2% 6 FPEZN T H G MM, LLH R
PR R SE AT EE, LA i HE 3 RS AR
X HE AT HE - 3 AN TR AR 2E R SOC 14351 ThI 4 A 4
AN 22 52 AR b EEAE B L 1.

x1 HREHERFR
Table 1 Basic status of the study sites

PrHbEA WREAFIR FRHERRDL

Forest type Restoration Condition of forest growth
years

et 15 P 1.5~2.5 m, BREE 1 m, {70 1

Robinia pseudoacacia

LA

Pinus tabuliformis

Hi
Populus alba
SR

Amorpha fruticosa

Hippophae rhamnoides

Caragana korshinskii
i3 i1

Abandoned land
w5

New dump
JFH SR AR

Natural wood in original
landform

m, IR AT LIS, M 3
B 1~1.8 m, BRBE 1 m 785 1.5
m, A RARK B8, KT AR Y
M 4~7 m BREE 2 m 4785 3 m,
M RAR YD,

B 1.2~ 1.8 m, BREE 1 m, 178 2
%, ISR g T N N VN
MRS 1~2.5 m, ¥kIE 2 m, FFHEREA
i R, B KR A
B 1.5 m, AERRET, iR FEAT
Je
FORMRE 25, AR M 55,
SRR B R,
HERUAN AL B4R, A P bt

B RGUAEARTIE 714 MK
CAEMIRA, KSR, Ak
S TR,
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1.3 REEIE

FEFRMR 2R RIREALBE R 3 BobE | FE b i3 i —
20 mx20 m FER BT HE ST IR EC S AR,
HAAEN3 em E4RSE 0~10,10~20,20~40 .40 ~
60.60~80 Fll 80 ~ 100 cm + )2 H3EFE S TR S
] — 2 R HERE S 2 126 A fEHTEEHE T3 I 3
50 mx50 m FEJ7, IR HBS AR M B 3 ) 10 mx 10
m BEJT SRAEFI AL, 3 36 A L HERE I K T A R
B2 1 SR T ] S0 2 I K A B i

FEHE AR AR R L B e 137 R SRR
HAFE 1A 40, A 100 em® ¥R 1 R4E 6 4>
+JZ2(FE) Bk A+ T A E R E. HNE N
9 cm MACREHE 3 F b 3T 6 1 )2
HRZRFE D, 3 108 ANFE 5. 76N R AR A R $2 < S”
BIRE 5 A2 mx2 m FEJ7, SREHLFR T IE Y, 1 30
ANFE A
1.4 WEmHS Ik

SR FHMET20 0 5 4= 498 K i, AR s K
MR ARG A - A . IR IR R TEE
W H SRR, 22k 88 R AR IR e 2% T, F s
AT 0.25 mm 3G, H T E SOC % &=
SOC & HHsE R ik H,S0,-K, Cr, O, FM s
JAIEYITE 60 CHE 24 b, FRiEEIFAN B A7 AL R 7%
Yy B s MRt S R B e R VR HL, S0, -
K, Cr, 0, /M in #4372 00 72 . AR RRAE b Bk i B4R @
<2 mm YA, B AR /AR 475 T 70 ~ 80 C
S ERAE T B AR E DR
1.5 Hduibr

T A LRGSR A,

J
S, =10 x Z(CiXpixdi/lOO) (1)

A S M4 JZ SOC fifii (t - hm™) ;€20 SOC &
H(g-kg'); p NEIERTE (g - em™) 5 d N )RR

JE(em).
YRR R R A
R.=R,/(Sxd.) (2)
YR A TR A
R, =100 x i(Rixdi) (3)

ARV (g« em™ ) s RNHE T R AR AE
Wi (- hm?) R, — TR (g) ;S AR
BRI (em?) 5d, 0 T2 IR (em ).

FI Excel 2007 H4F % B8 47 48 404, R
FH SPSS 18.0 #A4EXT SOC Y52 K 2 HEATAH I M 4

Br AR R LSD T 2 R B E R R (a=
0.05) , % SigmaPlot 10.0 FAEAVER. Fe b $di 7
YA +hRifEZE.

2 HER59Hm
2.1 R[EPRHE AT HE + 37 3835 il SOC & &1

A

I 1T UE 5T E, HE 137 6 Fhkk
WK EREZUT 0~100 em )2 SOC F A —ER
FEM$E 5.0~ 10 em +)Z,6 FARHIZE A SOC & i
AT T 48 375 b 35 2 B8 =, MU R - A AE AR (2. 93
g kg )>TMAL (2.84 g - kg™ ) > EHEM (2.67
g - kg™ ) SUPBE(2.47 g - kg ) >4 (2.39 g - kg ) >
HrEE M (2.37 g - kg™'), o> B LB R ML (1,92
g+ kg™ ) HEE 53.2% 48.1% .39.6% .29.3% 24.8%
23.8%;10~20 cm 12,6 FidkHb2E A SOC & &K
AN TR > SRR S A7 55 > VD IS B A% > T AR AR, A
TR (1.39 ¢ « kg™ ) $15 5.8% ~70.4%. AN [F]
MU 12 SOC FTHEAZ I 0~10 em + )2 5
1 ,10~20 em 2R, Bl )2 VR BE B INAR R A
) R34 AN AR I 20~ 100 em +)2 2 18] SOC &2
AR/, LCER TR A — o P (H 22 AR i 35 3R W]
MHXTHE 37322 SOC Fr A BB 1 s VR, X
W2 SOC &t mEH AR E. 6 Fibfibh 4 + 2
SOC Fr ik EEHHE 0~40 em )2 SOC &%
VR FE A, 40 ~ 100 em - J2 53 e B 458/ s 3

HE 2 A LIEH,0~100 em + 242 SOC &
TR R R S > HE - SR> B HE 8,

350 oI
on

3.0{2 om

bc .lV

25H | B IXI
™

201 LA

THANBR AR

Soil organic carbon content (g * kg™)

=
(=}
T

o
n

o

T 0~10  10~20

20~40  40~60  60~80  80~100
+E%EE Soil depth (cm)

1 OR[EI AR + e HURR & H 1) 2 B 4 A

Fig.1 Vertical distribution of soil organic carbon content in
different woods.

ARG FHERIR 2% 5 1.3 (P<0.05) Different small letters meant sig-
nificant difference at the 0.05 level. I [d] The same below. I : LR
Robinia pseudoacacia ; 1 ;. JM¥S Pinus tabuliformis; 1 ;. Fi%it% Populus
alba; IV . it Amorpha fruticosa; V ; b ik Hippophae rhamnoides ;
VI. ¥4 Caragana korshinskii; VI ; 5 Abandoned land.
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i mI JZ,6 Rk SOC il K /A - Fr AL > Tl A > 55 Bl
2o o B> VDTS4 A>T, AP SRR MO 1.4.1.4.1.3
s 5[ 12,12, 11 A5 HE £ 5 R AR 225 (0~ 20 em)
%5 4 2 SOC fifi e (5 4% [ BB 25.8% ~34.3% M K2
§§ - a . A . SOC ff e, 24 7.22 ¢ - hm ™, (5 B LY 27.9%;
HE ol e ? . SR, N 6.96 t - hm™>, 5 EAE LAY 34.3% ;3
LI : [ﬂ fH b2 | b SRR /N SETE B B A 45 1) LR i M
2 0 . . . , , 55.2% .49.3% ,20.1% . ARl b 44 )2 SOC fiff £ B
0~10 10~20 20~40 40~60 60~80 80~100

T2 E Soil depth (cm)
B2 sk s b A pod R HE 13 A PR S
A E Al
Fig.2 Vertical changes of soil organic carbon content in dump

wood land, natural wood in original landform and new dump.

I . B+ New dump; T ; HEL3 40 Dump wood land; II: Jit
HuF MM Natural wood in original landform. T [A] The same below.

FAHEL Mk b x4 = HE 4 SOC A — AL
S AFUHE - At 0 T b S5 R ATS SR A AR R ) 22 1.
=K SOC B 34 B 4 JA TR EE (W B4 i s /b, {3 4y
AR I R R S AR SOC 7 1 bl + 2 IR
EERREEAL, (AR & A m, B gt HE 1+ 4% soc
T ANE R ) 22 5 ORI L HE - Rk A 2 2
M F B T AR K AR 45.5% . 23.6% . 19.7% .2.4% .
14. 8% ,7 W SOC &b + 2R Mg + 2
ZRERWAR /N, X 5 N TR EZR R Z SOC & i
2R3 7 0~40 em T2, HE MM & 1
JZ SOC &34 0 3 = T HE 37 (B 35 7 40~
100 cm %+ 2 2 [0 22 5 A 0 3, R W HE - Mo i
FE THEE 0~40 em )2 SOC & {HX 14
TRIZRE /)N,
2.2 RIS HE + 37 4 55 1 SOC % 1 Y
Al

HESTHA L, R 2 iTLUE H HE R
[F] 4 JZ SOC it i 4B A B & i 42 & . 760~ 10 em +

®2 FREIAMER TIEFVRIES

2 VR 38N 34 S B W R AR A R 2, B R[]
MRHEAR X JZ SOC fitf 1 42 = 1 ROR S 4. 78 0~ 100
em )2, SOC fifi i R/ N Ay SEFEMES A7 45 > VD B> T A >
Hr IR > FACRE>EiE i, HORRI M SOC 5% 4R
R TR S M, S REAR AR 1Y SOC fiff 2 B K,
24951t hm™, JRPETEHLAY 1.4 5 F AL PE AR i
/N, R20.69 t - hm™ RARTEHLIY 1.2 £ R[]
MRH A B = T HE 4% 0~ 100 em )2 SOC it
I (EPR R [ $2 = R AN ] SRR b 1) 2
FIRICR IR 0P TR AR (B AEAR TS BT A7 ) FIE R
(MM 2% VD) ARHLAY SOC fif it 2 [l A7 A —
FEZESF TE0~100 em £ )2, FEARMATIY SOC i &
FETR ARG 12.4% , H 3 FPEEARM SOC fi w34 T
FTRAMR. X R IIEAMXTHE 137 SOC fifh 1= 1 $2 i &%
R BT IRAM, & T2 FAEREA, JUHE LR
M, A B TFHEL SOC FLER.

H 1l 3 FTLAE H HE ki SOC B fifh i 28T
HHEE A 1.5 65, AR AR 55.6%. 4% )2
SOC fif e ¥4 g St 550 A s > HE 4= 37 WA s > 5 2 HE
Yy, H2e 5 B3 R i kb 45 + 2 SoC fif i 5 H
SOC & i AR AL AL — 35, RV Rl )2 VR B 38 K &2
itk Bk 34 7t HE 3545 £ )2 2 8] SOC fifh i
ZHEAR K. Z A HE 374k 0~ 100 em + )2 SOC fi#
TR L 2R AN R R X S 2
) BIF 5T 45 R — L AE0~ 20 em+)2 , HE 3k H1SOC

Table 2 Soil organic carbon storage in different woods (t - hm™)

)2 AL LN B ST T & PEFEH
Soil layer Robinia Pinus Populus Amorpha Hippophae Caragana Abandoned
(em) pseudoacacia tabuliformis alba Sfruticosa rhamnoides korshinskii land
0~10 3.95+0.14a 3.80+0.18a 3.19+0.17¢ 3.65+0.09ab 3.37+0.03bc 3.27+0.10¢ 2.80+0.33d
10~20 2.13+0.10cd 3.42+0.30a 2.41+0.41bc 3.31+0.39a 2.59+0.34bc 2.66+0.10b 1.87+0.15d
20~40 4.40+0.13ab 4.37+0.79ab 4.31+0.69ab 4.80+0.24a 4.42+0.30ab 4.06£0.16ab 3.62+0.36b
40~60 3.72+0.29ab 3.60+0.25b 3.49+0.30b 4.19+0.20a 3.88+0.34ab 4.16+0.20a 3.44+0.49b
60~ 80 3.51£0.15¢f 2.71+0.35¢ 3.66+0.35¢d 4.70+0.42a 4.05+0.19bc 4.51+0.10ab 3.09+0.18ef
80~ 100 2.99+0.12bc 3.16+0.21bc 3.92+0.56a 4.30+0.39a 3.42+0.07b 4.34+0.02a 2.71£0.20¢
0~100 20.69+0.86¢ 21.08+1.71bc 20.97+1.61bc 24.95+1.41a 21.74+0.44ab 22.99+0.19ab 17.52+0.97d

[AlA7 AR ) 7Bl 2R 22 53 1 3 (P<0.05) Different letters in the same row indicated significant difference at 0.05 level.
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THEIBRAER
Soil organic carbon storage (t * hm™)
[\ ]
]
o
a

0~10 10~20 20~40 40~60 60~80 80~100
TEHE Soil depth (cm)

B3 sk b Ao R HE 13 A B it
R
Fig.3 Vertical changes of soil organic carbon storage in dump

wood land, natural wood in original landform and new dump.

e L A 1.7 65, B4R Bt 55 kb £
49.4% ;20~40 cm +)ZHE LA SOC fiff 2 & 87
HeE0 1.5 £%, 5 M55 AR 19 51.3% 540 ~ 100
em + )2 HE M SOC fif 2 B i HE 3711 1.3
R ISR AR HB Y 62.0% ;40 ~ 100 em £ 12 SOC
fiti it Z 18] 0 R R B W /T 0~40 em +)2 .48 1
MM RE B E 3 EHE 37 SOC i, v HIER E iR
RO R T2 B AR HE 1 5 A b 5 T b 55 AR
b SOC S ANTFAE R R 2210 (HJR BB 25 I,
FEMARA R 1 A MLRR AT A el 3 8 v, IRt 22
i 5 A BRI A AMROR K R, HE 3% SOC i A
FOR AT 25 ). 36 = JB A5 BP9 & TR, BB T A —
FERREE AR T B RE ) AR 5 8 T 4
+ )2 SOC fif i R HE - A — @ i,
SOC fifti e 1 17.7%.

2.3 HEEARFMAL SOC 27K E

2.3. 1 HEH bR 5 SOC X R HE
4 AT LB HE AR SOC % 58 59 T8 i
it R ) i A B IE AR G, SOC fit & Bl ]
T T J5 J5T B R 9 5 Rl T G o 32 ¥ v
i, 2R WV P T O BT RO, e e e, N 4R
i HE 3 SOC fitt i YRR BRIt

2.3. 2 fEH R AR AR P i 5 SOC H R R

M 5 AT LA b SOC & Bl 45 40 AR A= W e 1Y)
B B E R AR SOC i (y,) SUIR Y
(xR ARMF AL M v, =4.05524,+0.8913;
HEAMHL SOC &1 (y,) SR AEY & (v,) FFELK
PEFTIR y, = 1.5253x,+1.3458. 75 K SOC #5404
AR NE T R R R R E AR ARG 2.7 15, RWSF
KRR SOC 5 f B 5 A0AR A= it O 34 Mt o2 T IE AR K.

28
26} o’
24}
E 2}
< 20F $=1.2614x+19.0995
i 2 ° o R'=0.46%*
18 1 1 J
% .§ 0 1 2 4
= § WY TR E
Te Litter dry matter biomass (t * hm™)
Bl
% 26 °
: °
@ 24} A
2}
20l o $=0.0025x+1.2496
. . R=0.41%*
18 X . . . ,
250 300 350 400 450 500

Y SRR
Litter carbon content (g * kg™)
B4 HRALATEY T4 B A BRT SOC B TEA I
Fig.4 Effects of opencast wood litter dry matter biomass and

litter carbon content on soil organic carbon storage.

w
n

oA
oB

»
=3
T

o ® ¢ y,=4.0552x,+0.8913
R=0.76%*

N
[

—
W
T T

$,=1.5253x,+1.3458
RP=0.40%*
10
0.5 : : )
02 0.6 0.8

TEAYRE &
Soil organic carbon content (g * kg™)
)
o

0.4
MR A Y R
Forest fine root biomass (t * hm™)
5 AFEAIIETIGIARE YRR SOC A5
Fig.5 Effects of fine root biomass on soil organic carbon con-
tent in different woods.

A: FFK Arbor; B: #EAK Shrub.

woow
o
T ]
L]

[ ]
W
°
L[]
°

=0.2053x-0.4505
R’=0.61**

TEADRE R
Soil organic carbon content (g * kg™)
[
[=]

151 °
1.0
0.5 L L L )
4 6 8 10 12 14
THOKSER
Soil water content (%)

B 6 ety HOK o E X SOC & kY5
Fig.6 Effects of soil water content on soil oragnic carbon con-

tent in opencast woods.

2.3. 3 Mk S 5HEE SOC SRER
K6 LIEH,0~100 em +EHE L35 SoC &/ 5
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3 KR B R B ARG, RS £ 3K o 1 1
T SOC &z ki i, DA e i 438K o3& = A B
THEL Y SOC Fratnyde e,

3 it it

N MR b 5 R US4 38 PO R 95 43 i sheR i
PNTTEIR e 37 % 60 e R AR < 05
F R PR E AE 2 oA T i (N R 2
TN SOC B4R A A R ') A i 5 oy, AS [R) Ak
ik B A HE 3 SOC B — & MR AR, R
[FIZEAY N TAHL SOC & & M A e & 2 5, X
AT B AN AR B 2R A0 A KR ASOR ], X - 38 2R
BRI R R, IR0 T SOC i KAt
AR SOC 25 o T8 F R0 T PRS2 I i A ] 42
PEREIHIE Y, 2R i BE S = SOC & &, T
PA R BT AR SR AL P B AR X B | HOH YR P h
ARGy SR T BRI T M R e Y BT
PUTHFAMK SOC F g AiK. 53 A1, 8+ w8 J e g XK
TR AR D AR 2R R K, B
R AZ BN AR LR/ IN KR A0 A T2 R
THABETBIBG , R I 2241 O B s RN A AL R 4
TEARM T REY /D MR R AR Z B, FBOL SOC
R YR IR G RE N Y, % P iR,
UL VDR BB AR L35 N e N Bl P 3, I R TR AR K
ALK AL e A RE IS IS B T R AR B &
8, BT 17 B8 PR ANAR SR AP as M |, T 4R A L
ABGRAAT ] SR R T 5 AP AR R Y
TRHEY , i E AR R Kk B AR B, BE ek g
Fa A EFRAE PR I, 800 SOC 12 e Ak, bR
P S5 S E R BE S AR L b A1) FH 3K 43, X 3% 9375 3K
FFR AN TR B, 76 HE - S0 R A ORI AR
TIRAR AN FE K IR, HEAR M HE -3 SOC fifs it
B SO I A FIRA, X S AR T 2R
VBRI SE — B, AT 9T K B, W A A e - AR
PR T bR b A LA A 7] 7 08 R R kb £
B HLE R TR AR AR X AT BB i T HE 35
RMHAE RIS 2 RIZIHEWZ W R ) A
AW R Z | i A H 35 SOC & B33 —&
%}%%[26] .

1% 8V 1) A AR R 10 43 M 5 SOC %5 VT AH
X2 JATEYREHE 3 SOC i AT EEBEZE K
A ML) TR A 8 T Y o) AN R S T
SOC & it T IRVE W L5 B , A A7 R R R i
IR IR K, BAT BB A K H AR AR5

W TR T o R R B B v e HE 3
SOC fif 2 2 = 5 R 2 3, 35X 5 Crow 25 (9 FF
FELE I — B R VR A b 2R 1 S SR AE L AR
REmENMERZ TP 7% )2 Soc
R, FE SOC & w bl + )2 13 Nz i
WUN, E LB mEARBERREE, X5
ArrouaysZ5E 2 R TESE R — S AW AR AW
EXTHEL 3 SOC FrE A BE SO, X2 TR
FAYE RS BRI T (D>2 mm)  (HEAF
FH T A A B S 43 W e 43 e 20 40 AR ) T 4R
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