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Correlation of soil nutrients and plant community in ecological reclamation of opencast
coal mine in a semiarid area. LIU Wei-hua', ZHAO Bing-qing’, BAI Zhong-ke’*, SHANG-
GUAN Tie-liang'*, DUAN Yi-hao®, ZHANG Jie’, GUO Dong-gang’* * (' Institute of Loess Plat-
eauw, Shanxi University, Taiyuan 030006, China; *College of Environmental and Resource Sci-
ences of Shanxi University, Taiyuan 030006, China; *School of Land Sciences & Technology,
China University of Geosciences, Beijing 100083, China; *Key Laboratory of Land Cosolidation
and Rehabilitation , Ministry of Land and Resources, Beijing 100035, China; > College of Life Sci-
ence, Shanxi University, Taiyuan 030006, China). Chinese Journal of Ecology, 2014, 33(9) .
2369-2375.

Abstract: A 0.8-hm’ plot at the eco-reclamation area in Antaibao Opencast Coal mine of China-
Coal Pingshuo Coal Company Limited was established for monitoring the plant community and soil
after reforestation of a mixed plantation of locust ( Robinia pseudoacacia) and pine ( Pinus tabuli-
Jormis) . The relationships among the factors of soil pH, nutrients, vegetation density, tree height
and DBH were examined. The results showed that the organic matter, total N and available K
were similar to or higher than those of the original landscape, while the pH, available N and P
were far lower than those prior to mining activities. In the same profile, the soil nutrients at 0-20
cm depth were significantly higher than at 20—-40 cm depth. For both tree species, the tree den-
sity was negatively correlated to the mean height and DBH and well fitted through simple linear
regressions. The density, height and DBH of R. pseudoacacia population were significantly corre-
lated with the soil pH, available N and P. The principal component analysis revealed that the
contributions of soil factors to the R. pseudoacacia population were in the order of available N >
pH > available P. The regression models obtained in the study are expected to be useful in provi-
ding guidance to the reforestation of R. pseudoacacia population at eco-reclamation areas.

Key words: soil factors; population; locust tree; Chinese pine; coal mine reclamation.
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T HOR M A K KB B IR, BB A AT AN W
M B AETK A3 R SR P 5, 17 A 1) S B B R
4 N & B (Binkley & Giardina, 1998 ; # = 58 |
2000) , KIALISK &8 K™ R i 1T R Y
- MR R ) S - T R 4 1% B IR B R R
W VRS2 52 4 1) - HE RAT 4 i R B DX A A B A O
o [ 1991 ALK [ ZAE V-9 8 RIS X
AR N TN JJ AT T AN ] AR X
AIREREE o SR AR S ) ok AR S0 5T b A -
TIEEAASRGE L EAEMMERE, BT, S
I B 138 2 [) 14 A8 TS0 M) R AR AR N T A

T8 DA R &2 B A e A8 A (R A
R F AR TR T IR K A B R 1 R A
i, 3% pH {E A1+ AL 733 11K ( Costigan et al. ,
1981), N, P F%70 f1 A HL it # = ( Dancer et al. ,
1977) , 4 JE LR & 1 (Jiang et al. ,1993) LI K&
e i ) 1 BEAEAR ()R AP AR, 2009 ) 55, Alday 55
(2011) A58 K B0, 24 78 )5 R KRt a2 B +
HiAE Y R A7 A BB R A - 18 pH (B A S e,
FEDS THEP 5 B 358 B ORISR D,
flan, £ e E P ER(2002) AN, K6 Z | 1K
FRE AN R IR KU S50 38 2 SR R
IR R 7, 3538 524 (2005, 2007 ) & B, 't 18
TR A3 JR A AR XA A r e e A FH g BR il A
¥, HEAPLBUR JOE RS R E R R, 5K
FEFESF (2005) Ty, 2 K B8 N T A B K &2 T8 4
B, RHEADLED F R TR & R SE MEER], E
SR (2013 ) WF5E 14 R B B T ERIT AR pR
FEA A 1 Sl S A A, S5 SR R B, WHAE R AR
TR BRI 12 RIEA VLA 2R, R
F&E T HER SRR NS, RN E &
G35 PR - XA AR RS e ST AN 22 L,
Pl N A HE SR I 5 B K o3 A B VT AR 5C (Hall e
al. ;2004 ;John et al. ,2007) ., & B w1, Hivk K
FEZBRT IR A A Bl AT BRI [R] Y A8
b, TR bl s YRV Sh A AR P A R
S W5 TSR N2 S <) BN ol A P31 A X 5 9
& A 58 1Y) 22 5 0] e 2 5 M A e AR K o0 A 1) R B
PRI, JHG v 37 R %% B A - S R AT g 2 S
(L2455 ,2008)

ARG LU T 5 2 R AR R R HE 3438
B X I ¥ ( Robinia pseudoacacia ) + i #1 ( Pinus
tabuliformis) 1R 3SHK 0. 8 hm [ 52 W 0 FE 3 R B 58 X6F

G TERAWER A A S T BT A A L O AR A
PR SR A PR A AR S S AR
JERN e T 5C R TE, #hn PRAESE AR 5 £+
SN T Z A ShZS KU, S IR A IR 5 A 2
AR e PP

1 HRREHARFGE

L1 iP5 XA

B IR R R 57 T LU PG A AL A N T P
[X(39°23'N—39°37'N,112°10'E—113°30'E) , ik
1180 ~ 1500 m, " [X J& S A fy i afy 2 AR Rl
WA, R 4.8 ~7.8 T, =10 CHFEFR
2h 2200 ~2500 C, TEREIHIZY 115 ~ 130 d., AEFEK R
428.2 ~449.0 mm, 7% K it 1786. 6 ~2598.0 mm,
B AR RN 2.5 ~4.2 m - 57 B R KU 20
m o« s™ o AT DCHbH M T S - 5 A Y
T AR TR, BRI RIE A Y
M ANTHBREA Y MR LR R w
KW b w4 G R IR A D w R R
WL, 5T b — R VDI R (R R, 2001)
S BRI (1993 4F) R M g RIS PR AT [H) A, 04
KR F YR 30 em , A S AEAE AT,
SEIEEE 1 m ARREA TR 2 m, FIRERREE R 1 m,
TMAAPREE N 5 m, REAJZ N TR Bl A AT 240 T 5
( Onobrychis viciifolia ) F1JCT=4E 2 ( Bromus inermis) .
I, 9 A 3] 9 7 AR Bb 32 AT RIBR | Jih 4 AT R
(Ulmus pumila ) , “F- ¥ 042 53 50 K 6. 74 7. 54 F
4.33 em, FEHLP MBI AL 8. 94 m® + hm ™ H
HRRIASRLRT AL ) A e BT 1 R 350 Sk 7. 26 T 1. 09
m” - hm™, O 22 OR A RE R g W B Y
93.4% MLH AL K, FARRY) T EA KA E
(Artemisia sieversiana ) , JC 1= 2 . KEEE 5F (Stipa
tianschanica var. gobica) .
1.2 BAMEAT R

SRR+ A VR A PR [ i M A A2 T R HE 3
AR BRI 1340 ~ 1380 m (i3, SF ¥4k
1355 m, PR 17.6°, 2010 4F, 2 CTFS( Cen-
ter for Tropical Forest Science , CTFS) B ARH#LIE, FH
20 0.8 hm® FEHLI 734 80 4> 10 mx10 m HY
FETT , FIAE B E DT 50 4 > 5 mx5 m 19/hEE
J7 . WPAMEA T LA 10 mx 10 m ¥ 77 B Fh 2 5 50
JC, LAREH— £ S AR AR IS B HEF 10 mx 10 m
FER BT LLS mx5 m AR BTG, $4 R
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B 5 1) X5 RE 7 N B 45 DBH ( diameter at breast
height) =1 em BN AR ATHE A5 2, XF T DBH<1
em, B <1, 3 m MR EAS  ANEERR, 0 SR AT
WA ARASHE Y i Fh 44 B4R s BE R L et i A
ARG B, R T AR B 2 )07 AR B
1.3 AR &

1.3.1 REEHFE S0 CIFS HHERFET R, 454
WE DN b SRR 0, SRAE 7 2 ANF K 0. 8 hm FEHE
A3 EIR 6 4~ 30 mx30 m A R4S LLAEAS RIAK 45 55
SKRERE 5 BN FE S 0 8 ATy (IEJE &b IE
ARLARM L IER  PU R EVE  PEdE) PRI 1 A
J7 ) AT HE AR EORE (A FRE b A ST HON S
ANTT TR, AP UE T A B SRR S ERTE TEAE - )
TEEER A PRS2 Smu{2 15 mE 5,
15 m ABHURE | i T RAE A5 36 S, SR S 2 (1] 43
a1 R,

1.3.2 REEBIR e FEURE 2 35046 ROK EL
FE BB AR T H R (LS8R ) |, T SR BURE A5 1F G- Rif
I RAEHEE R, 7E AR SO R, 7R BT Y
50 em ZNIORE, TEREASSRAE A, TSR bR R 2 M
R R JE FEAR 1 RAE S R 20 em A0
125 em HASHGA HAE, I3 BRERIR & L REAE
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g 60 [-o8------- L TECTRRS 0-'- --------------- D
= .
[ ]
K 40 }
°
* L R L 2 S 2
20
° °
0e® | see o )
20 40 80
KFE (m)

1 tEXESZTESHTEE
Fig.1 Spatial distribution of the sampling points

F1 ZREBEREVESEERITEpHARASE

L RIREAS  BORETREE S 0 ~ 20 F120 ~40 cm, 1&
SRS A EHAS T, [FE R R HE T R SR
{14 Dt B R A T R R 28 A S
1.3.3 et bk AR SRR
JERT 3 2 mm A, RN E A S
FRE Qi (1999 ) Al H.(2001 ) , HAARMN 2 J5 v an
T . pH {ER F AL, A HILJFCR FH B 4% R 25 1 7 -
AN | A SRR B S T QT Wit R FH i
PO AR 0.5 mol - L NaHCO, %
PE-FRBAPULL ATk BUBCFT R A 1 mol - L7' NH, OAc
B IR
1.4 B

K H Excel 2007 1 SPSS 13. 0 #4446 504 47
ARFRFNZMAT, R2. 111 AT, R LR
FERITXTRL Y 10 mx10 m FEJ5 , 45 24 R HERFE S
EAER—A> 10 mx10 m #E 7 P BOHSE 59 (86 4E M iz
FE ) 3R 4 5 1, FF 36 S 3SR A5 R 43
21 MRETTN, ISR A& RS- 38 %% B 71 Mg 4
22 . F REGRESSION 33 72 % 4% R B -
W PRSP S S RN TR T
1A o04r , AT o« K56 F 0o 34 (PCA) 3 Hr
L= 5 A v s 3 7

2 HRE5HMH

2.1 B RX 1 pH MFEN& B

FJE 11 (0 ~20 em) pH (HAR T JFHSL (£ 1) ,
It HL R 2 R BE A8 i A, A WL A
SRR B BT B A SR A A R R
LT RS, B AN, HoAb IR 4 S Y
FEIN Sy Bt 4 J2 R BE B I KA

HRAE 4 [ - e 5500 & i o b fe, e KRR R R
W AR B IX 458 pH SR 8. 26 (0 ~20 Al
20 ~40 cm FZHFEME, TR B Tt -3, A
BLB SR, =4, P& 420,90 g - kg4

Table 1 Distribution characteristics of soil chemical properties of the reclamation area of Antaibao opencast coal mine

R bl pH HHLR 25 B L K R
(em) (g-kg™") (g-kg™") (mg - kg™") (mg -« kg™") (mg - kg™)
0~20 PlpsRRTHE /N 8.23+0.02 20.31+0.74 1.06+0.07 15.78+0.33 5.20+0.05 149.7+0.6
b S 8.42+0.02 16.69+0. 39 1.18+0.03 40.85+0.47 28.30+0.12 91.8+1.3
20 ~40 HRE+ Tl 8.24+0.03 20.05+0. 66 1.03+0.35 7.80+0.20 9.31+0.04 136.8+1.4
b S 8.39+0.02 9.56+0.32 0.53+0.02 12.35+0.32 17.43+0.07 44.2+0.6
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R, =%, FHHFEN1.05 ¢ - kg™ 5 BlF TE IR AIXS R E , b o # I E TR, e IR
RS E R, SN, S E N 11.70 mg - kg rh RS R AR A 22 TR e S A 3R 43 FR AR 2 (H]

RALHE o R E, DU, PSRN 7.27 mg - kg™
WA SRR S, T g R 143.3
mg - ke, BAKE, ERX LHERSTETE
A

=i R, B B IX 18 pH FIFR 0 & &=
BARAE S RE(CV) AR (R 2) P il fn 2%
SREBUEK,CV R 0,22, pH 7SS 2B Ew/N, CV R
0.01, 285 REI R/ T Rt S50 25 (A 48 5
FREE, — A, CV>1.0 M As 724 ,0. 1<CV<1.0
HH AR CV<0. 1 R 5578 S (F RS, 2009)
TR 2 GETT 25 KA ok el e RURT B Al 7 1t o v
LGRSO AR HR IR R 59728 AR BE OB T 3%
X 357 53 25 () S A AN — B RE A
2.2 HHEHTFHHEER

5T+ e 7 3 Z Al B AH G AT LT iR 45 3% 4%
Z [B]AAH AR L RAR B i ol . AN 3 AT LLE
W ER 2 e A HUTUR A R R 2 [A] S
ITEANN ST IF I Er A BT TE A |
KRR A ARA pH Z M 2 B E R AR, H
IR Z R AR, HIRA R AL
ZI R E W IEA R, K A HIED 5 B30
JGE 5 H A FE 4 0 FH B R e R R AR P

F2 RREBEXBETESEERRXRTIE pH MAEHIESHIT

HHE

Table 2 Statistical characteristic of soil chemical properties

of the reclamation area of Antaibao opencast coal mine

£ pH LB £ DA HmE AW
(g-ke™) (g-ke™) (mg-ke™) (mg-ke™) (mg - kg™)

f/ME 8.21 18.95 0.92 9.96 5.63 136.90

SSON(] 8.31 22.10 1.16 15.30 8.41 149.70
SFHIME 8.26  20.90 1.05 11.70 7.27 143.30
bRz 0.05  0.97 0.08 2.57 1.09 5.73
WRZEB 0.0 0.05 0.08 0.22 0.15 0.04

®3 RETEEERZENHEXES
Table 3  Correlation analyses for the chemical factors in
the surface soil layer

pH L £ PR
FHHUE  0.025
2R -0.023  0.910**
A -0.574* % 0.014 0.185
WA 0.094  -0.069 0.049 -0.063

A 0.137  0.853**  0.870**  0.116 0.044
* P<0.05; * * P<0.01,

(A e B 2%

2.3 HBFEEEAERIE S LAY 4 pH K&
2.3.1 HMEEFREEE P B e 5 r
ARFBIBERTR AT 5 BB AR L I
P4 ST A B AT MR 115 S AR
o7 B RURI R 1% B S8 A T4 B R G
ZHE5r M M 0. 688 (P =0.001),-0.633 (P =
0.002) ,—0.609( P=0.003) , Al WL 7 A3 % 5 5
SRR P-4 285 A B 2 1 A O, 5 SR AP 24 B £
P B S S A, G A — okt Il Ty
(F25) , NIENEBER Z 50T LLA 5 RE LA 17 D 4
I YyidEat PO RS, AR LRI AT DL ST
A28 %85 FE A THRIRR - 34 %5 BE - 4 i 42 T 3
[

G2 = Mval N S K A S R VA S K o e o)
A - 24 a5 B B AH OC R 43 5 Dl - 0. 490 (P =
0.024) .-0.472(P=0.031) ,-0.478(P=0.028),
VB 7 AR Y5 % B 5 A 38 % B Y AR S
R B ENAC A TR m A R
%6,

ST Y15 B SR T Y 8 B SRR T
YA OC R B 1 0. 110 (P =0. 634) . -0. 100
(P=0.666) .-0.106( P=0. 646) , A] UL, 37 A -1 %%
JE S5 AT ST- 220 R ST XA M A R T X e TE A
2.3.2 HMEEFREE PSR S +
BHFXR DS RZ L pH H AR 4
RO A AL A S ARy B AR DL
R A RN I ARE Ty v SRR S 2 4 B ST W A -
BIRE (R 4) BN AR S AT B A0 A (&
7) RYEAS B S EAG LA EH AR

Y S I R

Y, =2.278x,-26.044x,+185. 054 (1)

MRS g - [ AR

Y, =3.621x,-43. 239x,+308. 292 (2)

SRR S I R R

Y, =1.383x,-6.856 (3)
L, Y, BB Yo Pt Y, o P
o, RO B, g A pHL, xg KRB B R A i
pH BEABE & R4 AR B EEE S
(P<0.05) .
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Table 4 Comparison among the mean density, height, and DBH of the populations in different plots

o IR _ LN _ Rt _ SEAR
SRR E¥R FEEE CFRSE E¥e SFEmE PR%RE EHRe REEE S PYEE
(Bk - m™) (em) (m) (B - m™) (em) (m) (% - m™) (em) (m) (B - m™)

1 0.21 2.19 3.15 - - - 0.01 2.10 2.00 0.31

2 0.29 2.26 2.7 - - - 0.01 1.84 1.45 1.72

3 0.14 9.39 7.69 0.02 7.70 5.00 - - - 0.17

4 0.15 8.58 7.23 0.05 9.79 6.34 0.01 2.90 4.00 0.21

5 0.11 9.87 6.51 0.04 6.70 4.03 0.01 3.68 2.40 0.18

6 0.06 9.38 6.75 - - - - - - 0.15

7 0.11 7.14 4.85 - - - - - - 0.48

8 0.09 5.25 4.64 - - - 0.02 4.55 4.50 0.28

9 0.17 5.68 3.96 - - - 0.01 2.20 2.30 0.38

10 0.09 8.69 6.49 0.04 8.93 5.23 - - - 0.16

11 0.13 11.12 7.02 0.05 7.64 4.39 - - - 0.21

12 0.08 4.19 3.28 - - - 0.03 5.28 4.22 0.15

13 0.13 5.24 4.05 - - - 0.03 7.79 5.40 0.33

14 0.11 8.77 6.19 0.03 4.65 3.27 - - - 0.18

15 0.07 11.57 6.29 0.03 5.78 3.33 0.01 2.10 2.30 0.15

16 0.10 12.08 8.89 0.04 7.56 4.80 0.01 2.56 3.30 0.16

17 0.16 9.98 5.94 0.04 8.99 4.63 0.02 2.88 2.10 0.23

18 0.06 6.92 4.83 - - - 0.02 9.95 7.00 0.34

19 0.12 7.12 5.82 0.04 6.88 4.85 0.01 8.15 7.00 0.20

20 0.04 10.35 5.75 0.03 4.72 3.23 0.01 17.15 8.00 0.14

21 0.06 11.02 6.63 0.03 8.92 4.93 0.01 2.34 3.30 0.14

SV B R T5 A — M A AR R D T AR 9 PG AR 5 7 RSP 188 BE /R 7 N T A AR A AR ) B9 PR B 5 4 7 T AR LA

MIEIAFTFE (1) ((2) F(3) AT LLE Y wolfie L
pH {E B IE Ay f v, UL 3 A 3 7 X
FIRLAVEERIE S BOE 3K A HLT 4 A R A A
BN, 156 BH & ATTx AR B R 1E S EOE /N
P i 1 U 2R 80T R, R (1) R (2) H e 220 i ]

x5 REMBERHESIATEHZEELRRS R

Table 5 Regression analysis of Robinia pseudoacacia popu-
lation fundamental characteristics and standing tree mean
density

G Epx R R FAiA P

Y, =1.747x,-0.075 0.473 17.061 0.001
Y, ==0. 044, +0. 860 0.401 12.694 0.002
Y, ==0. 077x,+0. 946 0.370 11.174 0.003

Yy RSN B L sy R 38 BE 5y R M- B i 122
2y RN BB B

F6 HARMBENHESIATHEERNPASH

Table 6 Regression analysis of Pinus tabuliformis popula-
tion fundamental characteristics and standing tree mean
density

[ 575 78 AR R F A8 P

Y, =—1.033x,+0.619 0.240 6.010 0.024
Y, ==0.025x5+0. 611 0.222 5.435 0.031
Y, ==0.041x,+0. 614 0.229 5.634 0.028

Y, IR E oy RN MAR V-3 BE 5 a5 R TFAF- 33 i A2
X6 BN MAR R

A ZRHLE pH A4 D 1] ) 28 B0, 150 BH Rl ik 20000 300 R
V-1 v BE RSP Y B AR ) e L pHL RS2 K
Sy W [l 75 A 3 A4S R B9 PE TR/,
K PCA HEAT T3 H b, AR5 1 200 bR IE A
(2.457) KT 1(3£8), BT il 81. 9% , #it
TTHRAIL 81. 9% AR T LI T 10 4 KA A0 15
BRI ECE 1 A0
AR AIE [r] 2 7R %722 £ 1)1 Y BB A 1R 2 1
For e A8
RT RBEMHBFTISHEERETIERFL&EZRS @A
’ﬁl‘}aﬁe 7 Characteristic parameters of Robinia pseudoacacia

and regression analysis of the soil factors in 0-20 cm soil
layer

i AF i 4 (Y| | o ff P
fliit ES R?
(1) 185.054 2.609 0.018
A 2.278  0.2992  0.6448  4.033 0.001
pH -26.044  0.1980  0.5761 -3.278 0. 004
(2)  #E 308.292 1.829 0.084
A 3.621  0.2294  0.5084  2.697 0.015
pH -43.239  0.1656  0.4651  -2.290 0.034
(3) -6.856 -6.038 0.000
R 1.383  0.6790  0.6790  6.332 0.000
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*8 TEEFERSHSITHIFERMEEHE(%)
Table 8 Characteristic roots and contribution rate of prin-
cipal component analysis

% FEAEAR TR ESai e S
1 2.457 81.9 81.9
2 0.521 17.4 99.3
3 0.022 0.7 100

P, =0.5576x( pH=8.27) —0. 6340 x ( T fitt & —
15.60) +0. 5362 x (AL #HE-5.23)

H A543 A 3 8 A8 e I RRAE ) B AT LA R 3
A HE R 6T SRR R 1 52 i) R/ I g ok o 2>
pH>ﬁ§ﬁ@$o

HI T IHPA R R B0 RE 5 B A R 22 (R
i AR SR E 3 LA A S B T AN B,
PR A X LA T [ 4347

3 4 it

3.1 3 pH FIFR5 & BARE

TR IHMATR 52 Ak - 38 pH AR T 5 57, A Bk
JE A Fh S 2 A ) S B0 V5 4 B AR B B
TR, MR 2R3 s A AR 22 36T 32 BH BH B 7 WSO
s BRI 2E 5 . A WFST R B B A 1 R 95 A v
A KBTI TR AR, X ey B AR M4
fift, oA SO AR TR B, B pH (TR (KSR
NI AN L5277, 1985) o HURRIHARA TR S AR 38 pH [ AIK
Al RESE LA R TR,

- A BT e S SR T P VR 5 AR > D
$i, SR 5 PRS2 R i A AR T S TR 5 MRATS PAT B A
75% A FTAVLEMR R, KT IZ 004 W
PERRARTART , Rtk At AR 7 I 1 A 38 i 2 bl AR
FEY) , HAGFEAR LT S AR 38 + 58 | Bl AR R 504
A W o AR R 5 4 B i 145
TN 22 AR A AR LA T R, A R 4 v Y
REMEINANR, £2HEEEMAYLURAEL
R X F B R T AR R PR A B R IR
HHIE L &R, X 5 PF 2 00 58 45 S A L (/IR 4
1997 ; B 5 ,2009) . AHLSEE HHA RN EE
I AR & s, 2R T Ui (R
RISk 1% ,1986) . Ak E | A HLT A2 A
AT A A SR B K, T D 2 R
B EANWIHEAT , K B AE B A 7 ) o0 i R ) AR 2R
EVE ATt TR A AR 0 H R B T
KRIEVER

A SRR SRR B A I IR T
., PSR SR 95% UL F A HLA, L
ST e Ak R TCALE A B e, 4 pH
{HPRE RS & + 30 R IR AR TEAIRAS e fk
AR, Bf R & 5 5 pH 35 TR ¢,
IR IMAA TR S AR 1 R R ARG H & 1Y pH
EAF T A AN A, 4w ARG =
W, N Z B AT AR B 22, B Bl - SR A W [
(EDOF5,1997) BT L Er e R AIE, MR E R
DX I Akl o o A, 3 B R e T e 1
NE Ty, R AEPRE B AR v 3 0 e R AR &R DA R
R P B AR A Wi [ R A AR 2R 43 DA AT HILTRR B 2K
Wik, IR R €O, T BB R, T 7
IYERIE DI T B — R B R B 2 4% B A
Y1, XEEH MR B A CHLER BRI o T+ e
TR o3 A AR, DT B T - 9 v R
T, NHEE SRR, ERX G F 5 5 18
PR AR B AN S22 3 L S B R
3.2 HFPEEEARRE S AR E | 5 pH K&

T BEE TS [RRIEE Z [ R4 R 423 e B IR N
T, SRR B G B ] BB 5 R S5 — RS A
FET 40 L JZ TR EAHR A B ik R il BOK 20 A2 AN e
TE LA T, fie 4 T BOMRE 1R (5K SO 45,2004 )
SRS A P AR i, A R T B B O BRARTK 4
—J7 10, B35 3r R V- 34 %5 B AR X8/ (0.2986
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