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Effects of Different Management Measures on Soil Organic Carbon of Reclaimed Minesoils in Abandoned A—
luminum Mining Land

YUAN Qin!, MEI Juan!, LI Hua, ZHANG Qiang?, GAO Chun-hua?, ZHANG Qiu-hua!

(1.College of Environmental Science&Resources, Shanxi University, Taiyuan 030006,China; 2.Institute of Agricultural Environment&Re—
sources, Shanxi Academy of Agricultural Sciences, Taiyuan 030006, China)

Abstract: This field study was conducted in a corn cropping system in reclaimed minesoils of the aluminum mining wasteland in 2010 in Xi-
aoyi County, Shanxi Province in north of China. The purpose is to characterize the soil organic under different applications of: organic ma—
nures, organic manures compound with inorganic fertilizer, inorganic fertilizer, and control treatment, i.e. without any fertilizer in the inter—
planting system of bean(Jindou28 and Jindou25) and maize(Yitian18 ). The randomized complete block design was used in reclaimed mine—
soils with each treatment in triplicate. Results showed that deeper soil corresponded to reducing soil organic carbon but increasing 8"°C val—
ues. Fertilization significantly increased soil organic carbon content, and organic manures compound with inorganic fertilizer was the best fer—
tilization pattern. In the field previously planted with Jindou28 and Jindou25, the organic carbon content increased by 1.85 g-kg™ and 1.35
g-kg™ at 0~20 cm soil layers and by 1.50 g-kg™ and 1.45 g-kg™ at 20~40 cm soil layers. On the other hand the field previously planted with
Jindou25 showed better results than Jindou28 in terms of 8C values in soil. Maize grain accumulated much more “*C than stem, as evidenced
by the statistically significant difference, in spite that no significant correlation was found. It was noted that the organic carbon mainly came
from leguminous plants in both crop rotation patterns with beans and corn, and the contributions of Jindou28 and Jindou25 in soil organic
carbon were 64.82% and 60.64%. Overall, both fertilization and rotation can improve the accumulation of soil organic carbon in aluminum
mining wasteland.

Keywords: aluminum mining wasteland ; reclaimed minesoils; soil organic carbon ;fertilization ; rotation
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AR E RS RGP RRNRE, 5
AEBRGETEYEERGIEE BHEWKR . THAL
kB G HIE AR R IR/, (ERLE LR,
R ATHFEER B AR RG4S T EE EEA
A s, +EERHLR AR R S, CO, YR B RS20
HE, AN EZMERUFTERMEERNEZ —,
Rt , 853 PEAS 38 WLk 2 1Y JR 3% B [ R R/ o2
A TR ) LR ERRIER ) S ¥ R IR E
ERE XY AT X — B8, 85 R AR E kRS
RHEARVEAS LA VIR AR E | SRR L
FeAH5E Co/Cy FEREZR AL T 52 FPAEYI T - 38 BLAR Y 5T
HRFEA, A AT BRI H 22 B, A4l
TR PEAE A FRERAE IR e KR CO, ¥R BERG A FA
TR AL, 1 ] AR SR 2005 b S0t 1 438
B YR BN V2 B TFEY, HIEA PR
TR 2R 9 i -5 SR B FELE i 2% DD AR R, 3l i
SR HCE B A% T L R 4 = A L A PR AL
i g Aok, e A YIkiE R . KEW
RIS, FEAE S AR F S PR M RE o R 35,
B EA VRS &

7GR E VTR RLE L R KA, 2 R 2
K EEHAIFFRERKERE L0710, 5 KR
Ik 1 158.2 hm? ", 7" X B34 5 A K& F#F b i
BB EBRAESRAER, LIRS TR, ZFAF
& (3R SRR FEPHR LSS ) EH 2
T HEA MR R, BB IE T o5
MR ME IR, BEOR AR ST AT SRR o A S
G 7 T R B, AT OB o b
i TE B SCAN,

AT LGAEIFBINAES RS, LA L
AR B E SRR, B8 REMRARE
R R B R H AR A R, B E S
AV ETRIEHER IR = DIk &, ST AR s 11
Jo 2 ARG 25 500 A SUBRES SR, ASCLUR T R
A2 B X FORFIEHL AT ST 052, R R AL B A AE R
R EREYLX AT, IR RS BRRS AtxT + 3E5%
i B2, PR RS BRASEXT SR R R B
X BRAEFR A5 M HR LSRR

1 #M#BEF*®

1.1 R R E AR

R XA F LG4 2E ATiE kL X, A3 H A
FRERRKMBRE LT ILEFHERX  ZXETF
WA R T BS0%, WER 48, FEEZ X,
HERR KELZW, LFES TR, —FRE<E
ik 37 C, BARRIRAE-20 CLLTF o — BT , FFER
BAE 450~550 mm 2 J8] , F-HFET &8 529 mm, [EF
EXFEURMWAHE, ERITHERREWEA A
113.3 mm, (W FEETFE 79 A, H&FELENE
1) 61%LL L, BREKZESMNLARE ] — 2 TR, B
BAEMTHRKIL 100d DL |, HERBEERTEDN
3~4 5 R T3 1, L FE R R
AL ILER 1,
1.2 Bt

HHEAEY R EK (F5H 18), IR ANHE R
LML A &1, 2 AR TR R B . R
AAHE IR EE 28 FIEE 25 (B XE B X i ik Fb
) ; AR b PR 43 51 2 A HLAE B L+ TCHLAE L TCHLAE |
X B2 CRHEAE ) o 3£ 8 A3, b 3R 3 /DX,
BRI 2,
1.3 REERE

THEREE 2010 4F 10 A 14 H Z TRk a8

2 XA HERE AR

Table 2 Fertilization treatments selected from experiment

Hﬂﬂﬁﬁﬁ %/kg +hm?

e APIEEZE) THURE(ABEE S HE N-P.0s=18:12)
JD28/M+OF 9 000 0
JD28/M+OF-IF 4 500 375
JD28/M+IF 0 750
JD28/M+CK 0 0
JD25/M+OF 9 000 0
JD25/M+OF-IF 4500 375
JD25/M+IF 0 750
JD25/M+CK 0 0

. JD28: B E & 28;JD25: §iifEH & 25;M: 2K ;;OF : HHLAE;
OF-IF : A HL+TCHLAE ; IF : TTHLAE ; CK - X HE CANAEHE ) o

&1 i+ SRR

Table 1 Basic properties of experimental field

= AhBkg kg 2Rgkg'  2Bigkg? SHI%  BER/mg kg ARHBHmg-kg' ¥ H/mg-kg?  pH
0~20 ¢m 2.68 0.23 043 1.85 216 6.8 91 8.27
20~40 cm 1.59 0.14 04 1.81 524 7.8 425 8.33
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T ERERE, B 020 cm 1 20~40 cm A [F]
TR, HIBR A YR R R, =N
BT, B i

FERRHE IR R A  RE ERRBAG , e
FREFPRL X FEFF, VT 105 CRIRE T RF 30
min, 60 CIRE T T EEE, s .

14 EWHE
1.4.1 A MRS B E

R IR A BRI HGERM,
1.4.2 BHUERERR RN b7

+ 3R TG 2 0.2 mm 7, FERE B (A 4ERS
FF PR ) Zead BE 43 0.1 mm § . F§ Thermal Finnigan
MATDELTA™ XP [ 5351 i 81°C ™,

1.4.3 3841 Sua iR A I

398 4 0 R SR AR T R . AR AR
FRBSSRY BRI
1.44 T840 KA A I

T2k A HC10,-H,S0, ¥ %E . 3845 30k
% 0.5 mol- L' NaHCO; IEMRE 5
1.4.5 13840 R a5 B o I i

TP A NaOH JARE, KA RIE . T
AR A NH,OACc B8, KA E IR .

1.4.6 13 pH {EI5E

FREGE 2 mm LAY X 24 10.00 g, RAT
CO, M EBF/RIEREEN, DL 1:2.5 B K il E £
3% pH {H.

1.5 KIe/HEE

o Bk (R 38 R AR = B (E SR Rl iR o S A v
WAV RIAREEZ TR

8C(%0)=( R ungie R =1 )1 000
HAf R K BC/°C A H ,8°C W KRR FEHE R H
0.011 237 2,

RIEAFEEEEFEY) (C.C, F CAM FE54)
BAARR °C FEMRS, BREETZIA—FE,
HAEW7EAER S BT B°C A% L B R [F]
(C; ¥4 8°C B H A YE & -23%0~—40%0, F-359{H
H-27%0. C,¥84Y) 8°C 1B BB AL RS2 —~9%0~ —19%o0,
AR -12%47) B K BAA K Cs MR T B FRAE
Cs 188, KEAAEK Co YA HIBFRAE C 138, BISR
FHN K C, Y FPRETE C, 13 | B C AHYFP
FETE C; H3E |, Zd—BmRILUG, @adilE +3E
d"C MZEAk, BT LATHE: H 3G MLAR A% & 7 38 i i
R, B Cs FEY A 19136k 8°C (B R 64 , BHL

JFAE C, MY B B - 486Kk 8°C {6 R 6B, A4 Cs 4
Y C, FIBUR LU , Zead — 2 B9FE LIt E] ¢, 1% C,
Y B Xt - IEA WA TTERR fi(% ), I 3R L
Tk i 8°C B (6t ) v R Ky 84 OB il fi FpR%K

St=ftx8B+(1-ft )x5A

IR C, Y B Xt HIEA PR ST ER /i

fi=(8t-6A )/(8B-8A )
1.6 #iBAIESHHT

BIEZ Excel 2003 #H )5, R SPSS 13.0 ##47
Giitortr, AN ZEF BEERASEEE (One-
Way ANOVA)K:%: , 3F A LSD ZE bk n a7
BEM (P<0.05); RAMISFEA TREELGR 2
0~20 cm F1 20~40 cm +3EA LAk & & DA S 158 §°C
B 2Z 8] 12 2 MK - (P<0.05) AR U R B A i A B
ERR5 I RETERX HEAImREEMEL, 1
Ah, FERFFRIFNFEFT 81°C B P& =[] ) 1] B AH SR
FH Linear #5454, 7T LABARAREAE S 30 VESR T
FORFPRLFIFEFF P 8°C HZ MR R HA MK, Fr
A EBAR R LB EAR R TE R A

2 GRESH

2.1 TIEFYHEE

H& 3 T LLE S AT E R X H 3G
BBk S BRHEEZ, 0~20cm +EH, FiHEE T 28
ST (AR AL FREE B AT H A WU S R B
R (P<0.05), 4> IR E T 2.23.1.85.0.90 g-kg™,
HAFHEMA YL+ ITHLIB SR UL F fE B E i E +
B HLBR & 2 (P<0.05) , T il B A4 AR LT 3845 DLk
TRNEMERABE(P>0.05), FIHEEE 25 &4
T, it HE AR B 23 1 i 4 LAk & 2 (P<0.05) , 43
R T 1.10,1.35,0.85 g-kg™o TEHEIMAHLEFA
ML+TALEAM T, AIEMEEE 28 KB 25 HhE
RS A MRS & (P<0.05), /AR R T 1.17,
0.54 g-kg™s MEMMTCALAEFRIARHEAESH T , BIZER S
28 FIE 25 Xt A VRS BEE M E R
BE(P>0.05), 20~40 cm + 2, BT E 28 &4
T, AYEMAHL+ICHLIES GE B35 1R A Pk
FR(P<0.05), B4R E T 1.84.1.60 g-kg™', M JCHL
REX 35 Hlk & B 2 5 A8 1.3 (P>0.05) . Hi
R 25 5T, BHUIERA P+ TTHLAE I 68 8 &4
ATEAIRE R, 2ARE T 1.73.1.35 g-kg™, H.
A HLIEXT A HUBR & & 1 52 0 55 R B 2. (P<0.05) , Tl
REXT 3G Pl & B M2 S AR B3 (P>0.05), 7£
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A HUAE CHLIE MATERE A6 F T , BUZEH & 28 Al
FE 25 M HEAVRS BOEMERAEE (P>
0.05) KA+ AR AT , FIFEE & 28 BoH
25 AR F R LA YIRS B (P<0.05), B2,
TEFRH PR3 SR B DCRIBBUR R4 B R - 34 L
B S B R, B 5L 28 S50F T, i HLAE A
AL+ TCHLAE ) T A HLBR & B i o
3R ERIEM I E E 28 AIFE 25
AT A S B rP B R IR B N Pk
R PHERR(P0.05), A, 5EBRTRITR
BRI AR L ZEATEAE R AF T, BUERI I F &
28 FIEF & 25 A AL & B, DL R AE 5
—ReARI A RER m LA LR & B TERTZEAL PR A 2K
fifi b, B AR AT B R LA LR &, T L
AT NELEHEAE A M T P A YRR R

&3 AREEARN HIREVBE BN (g ke )
Table 3 Soil organic carbon content under different

management measures(g-kg™)

- 0~20 cm +2 20~40 ecm +/2
MZEEE 28 WiHEEE25 MEEE 28 HiEgE 25
HHE  424:021a* 3.07:0.14ab  2.40:043a  2.32:0.04a
HH+THUE 3.86:0.14a% 3.32:0.02a 2.16:0.02a% 1.94x0.04b
FTHLAE  291:023b  2.82:0.96b 1.76:0.14b  1.69+0.98c¢
XtiE4  2.01:035¢  1.97+0.23c  0.56:0.16b  0.59+:0.98¢

T FIMESE, n=3, 4 LSD ¥# T ZHE WE. FIIAR/NE T8
FORHIEZE R B E (P<0.05), 1THEHEZ ALBE 2R ML A T
K%, FfTAeA * FondliaZ B3 (P<0.05),

22 TiESSCIE
R 1A, A RSB E AT X0 2 R IX 3
A 8°C {E ™ A2 1 2 R, 8°C {EL Y A2 1 —14.33%0~

AHUE  AYLECHLE THLE Xt
0~20 20~40 0~20 20~40 0~20 20~40 0~20 20~40

85C/%o

B HijEE = 28
U Bi#EE & 25

5SED B & b
88 383 8 8 8

E 1 AEEEEEX TRAIE 8 C EaIRN
Figure 1 The values of 8"C in soil organic carbon under different

management measures

-6.64%0, WIFPEEAE J7 0 -3 ik 8°C (B K A7
EREER (P<0.05), FRIHAFEHEAE Boxt B3
WO RTEMAEE B 28 i R H ik 3°C HIY B EMKT
HIZEMEE & 25(P<0.05)fAb3 . FiFh - 2R E R
46k 3°C HM BB HIEA B MEMEED
25 MI/NX H 45 HERHAb 3 4 35 8°C (B YA fL AL N
X B <A HUIE<B WL+ TTHUE<TCHLAL ; RIEFMAEE
528 f/NIX H, & ER b B 4 3 81C B AY AR AL AL
AP+ TCHLUAE <} B ZH <A HLIE<TCHLAE o

P I ET D0, A [ AR B Xt BE AL B o | R ZE R A
28 W3R SPC HHN B E M TRIEMMEE
25 fh3, PR )RR E A DR FA 1+ 3k 51C
HA S —E HAh, 5 RIS H e B B b 3
W, L3 CC EYBEE L ERE R T B E S
(P<0.05),
2.3 ERFFRIFANFEFF O°C E

HE 2 T LAEH, ASEE RS 5 AT E bR
8°C B 7= A BRI, KPR 8°C (AR 18 Ay
—13.47%0~-9.60%0., FRIFEAETT BN E KHKFRL 8°C &
FEAE B 2 22 5 (P<0.05) , RIS AN [ (14t A Ak 38 B %
HE A RUZERME S . 28 A9 T oKkPRL 81°C (HH B &K
FRIFEMAEE E 25 A (P<0.05) , FHAVE B
ML+ TCALHE  TCHLAE K %o BE 26w, Fhs 8°C (B 43 7] [
1 1.02%o0.3.47%0.3.02%0.2.86%0. PIFIECAETT P4
REBHh B A FOKAFRL 8°C (E A bl S A —3,
HAAR AW+ THUES TAHLIES X B >EHLUHE o

AL lﬁﬂhﬂﬁﬁlﬂlﬂl THLE X

0
2F

85C/%o
|
oo

A
S
:

Lo
L S
L

Gl EuEET 2sONEES 2

2 AREEIE X E KRR 5°C ERIRNT
Figure 2 The values of 8°°C in maize grain under different

management measures

HH &l 3 AT40, FKFEFT 81°C (B ARG M -16.32%0~
-10.97%0. FRHFEAEJr R ERFEFT 8°C (H AR AT
TEZE 5 (P<0.05) , R I8 0 45 it A b 38 K2 % BEZH o, i
HEMHEE F 28 [ FE KRG 8°C (E¥ B E K TRIZE
FPAE S 2 25 AL FE(P<0.05), S A HLIE AL+
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AYUE  AYLGHUE  ToHLE XFHE

121
-14f
-167
18t Bt g g 280 fiHEE 25
B 3 AEEEEH EARREF 3°C ErRMm

Figure 3 The values of 3"°C in maize stem under different

management measures

MLIE . TCHLAE Bt BB Hr, FEFF 8°C E 2 F1 PRI
1.37%0.0.58%0.0.49%0.1.99%0, RiFE% S 28 &4 T,
FEREXT FRAEFF 8°C (AR M2 A 8.3 (P>0.05),
oA AR ) & Ab FRAE  FORFEFT 81°C E R 257
WA EIE(P>0.05), BIFEE 2 25 &4 T, ML B3
FEAR EORFEFF 8°C 1B (P<0.05) , 43 7 B4R T73.19%0
4.77%0.4.36%o0, Forp HERLE AL PR 2 [ X FEFT 8°C H
FIRE 2R AR B (P>0.05),

A AT I, A R i A B %o R AL B P, BT R
528 B ERFFRLAFEFT A 8°C MY B E LT RI#E
M S 25 fabEE . BbAh, i 2 FIE 3 JRATEH,
FRE B HEAE ST, EARATREAEFTAY 8°C fH R, U
B ERFPRL LA FT R 5 & 4 °C.

3 3ig

3.1 BEEEN TIEFN RS ENXIE

TEAHE T, W i f AR B e P AR+
2R (0~20 cm ,20~40 cm) A HLBR & &, W51 135
BHR S RBEE 2R R I TR BRIk . 3%
BEEEZ KRR, T HEYR R FEE R E L
BRE BVFRE R FE S, Wil s sh &8
IR BR  ERRE PRA B LK E
JE T DASRAM B A 9 ot DA B A A 45 2% B R
4y, BT AR E A PR S BERED, W& E R
W B R L, B AU R R R, B
BUBR & Bt A— N RIB PR E T, B & RIEER
W AR,

AR 3, BYLIESES P+ TCHLAE Rt
Hope B E RS E BX LAY S &, 7T s R 2
TREASL BE A 1 - E MR, R REYE
P, (i P A WL A SR, R A HLIE P & K&

FOBRER , S0 - SRR B BERY , 75 Mt A HLAE AE
A YRR, NS A P& B B &R
o FEINTCHLAERESS N H R ZA Pl & & , ATRERY
JE PR TCALAE RESE AR B A= i, 3R B
B [ HUBR A 5% AL A A R AR =P ZEAN ]
BUZEALBESEAET, S HLAEFIAA Hl+ TCHLAE AL BE A A
Pl & B T IOAUEALEE, SEBEAYUIEFIA L+
TCHLIE RS A MUk R £ 2 te . o, A
W R, 5t YLAE 3 PR A AR e MR
6%, T JCALAL A e AL e -+ 384 LR A9 SR AR E 1
THE . HIAXER A YL S THLIE A B & 5t A
(U RESR M= LA PO & &, T HL BB 3R A Lk A
erE k.

AIFRE, AR EL A AL RE B R A L
B &, o MR A - —J7 TR SR AL RE S 3 hin - A
B B8 5 55— 05 Tl 2R A mT LASE AR 2 LA S
TR PEREREE , SRR L R, R
Ll 52 , AT R A XA LA B TR s A BT
REW, ERIEARR T IMASRMEY AR T LEA L
BREG A (BAERREACAF T  BIE R 2 28 FIE S
25 Jr HEA YIRS BARR, LB A RS B —Re eIt
AREHR R A P & B, AT BE A S PR R — A
W 49 A=y O R BT — A4 R A AL
R,

3.2 AN T 3°C EH= M

APIFRG RGN, B ERX 1 3°CEM 1
JEBRERSE I I, F 5 I iR, L
81C {EI N AT BEHZh T °C LRI A VAL & W B 20 1
YER, DRRESR, KA E P &H 2N KR ER
AYULE IR & Bl , R E LR AR RS
NEAFRARE ALY, TR ERER
FCAERY R, WAMERFEPYN, 7E T ERIA
Al = A HLeKk 8°C {ERY ETHIEEE AR, XATRE
5 A BB 73 2 A P R [R5 3R 0 MR A 55 5
FEREA K, Jr RN i , b e RE R, R A PR
IR R

A YIRS E AR AR FEZ R YK
B AR PR N R A2, 31 A [ B
Jti T A LARASAE A R A BAFAE 53], A
RIFEAEACAF T , SRIFEREH & 25 RFeEJr N L,
BUZEFPAE & 28 AL PR A + 3 8°C (I ik i f , 1 B
3 SPCEHEAHBRARIBIFER Z MR ER
SrAT AT RE R IR, B LA S A R RO RE R A 2]
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TP B VERAR, 2R TG VRE TR EA—
B, #7514 8°C [Hr=A: 22 5%, IR it 5 A5 [R] ARt I
TR Y #E B IME Y A B 7Y 8°C fH 2 7 A K
BT Cs F1 C, FEA Y 8°C HERRIE—E BRI Z I,
M —Fr AP B 8°C (H 2 (B S RIFTE—E B 22
5, H G ZIE 8°C HENRKESRH 12%0,C,
YR 4%, T 138 3°C B2 FAEYFPSE B
BERIRAE T SI AT TTRRAZR B 45 51, ISR b RAHY)
SRR, W HEREMN 3°C H SHEMEEN
SC AELAHIE LN, 7 H b T AH P Fp S 2 ] 29 13 8°C (H
AL F B R,
3.3 EEEHEITEY R 5 °C EREM

A [ B it 2 X T R AT AL RS #F o A ik 8°C
=B EEW . YET, ERX — 25 R AT 68
AW : — A EY IR A AR IR L
B2, AMUEIEVEYFRE T A PR, B A AR &
HIZEVEY I8 R R ; —R—AEYW R A SMEY R
RN SCEAT A ZER

RUEFPAE & 28 b3, HhE AR AERHY
FARAFRLAFEFF B 8°C MEHAT 434, FRIF IS
J K y=—34.797-0.371x(P=0.158 ) ; i ZE F B T
25 fAb B, KRN A R RE ALY EARAFARLFIRS Y
SEC HMEAT I, KB EIRFTRER y=-25.541-
0.016x(P=0.725), B PAEHIKRTF 0.05, ViBHTEARIR
FIREAEAL T, FRFPRLAFSFFH 8°C EZ A
BEMKNE, X FERFPRFFEFH 8°CHHAT T
I, HAE BRI RFERMAE AT T, TR
MFEFF R SPC EHWA BEMER, VAR HHFE
kPR BT, KA T BRI R M BE A
3.4 EEEHEE IR EN T

I E A VKT BAREBAE, DL AT RESk
TR ER IR °C FBEE , R THE T A Pk F K
Y5 EA , TG 250 B - R i sl A - SRk i R )
B 55, B LI B E A MU R fig 2= A A
X TRERE, FEARTFFR AL AT, TR PR AR
TR R 2%, AU IEVEY B AR T A5k, T Bk & A
B s, BIEMEAE B 3 b B, GRMEY R
XF + SRR A SRR O TR ok . ARYE B 1.5 54
KBRS T ERMEY R AN 3G PR
TUERR KB, RIS 5 28 FI% & 25 XF H3EA L
R B TTRR R 43 31K 64.82% .60.64% , f AT I, , 76 B
MY 28 FIEE 25 44 T, M EORE H3EE
MUk EE R H SRMEYIRI5RHE

(DAL B e A T Ab 3B, + 3R HLER Y
o EWE L EURE RN AL, 3 8°C (Al
WA T RIS s hn

Q)RAEB AR ER S DIEAIRS &,
{HRAHEAL B — e R BB o A RS 2. i
HEJ7 KA HLEHLEL & B2 & e fcE , A AT hn +
BEAYER S &, TERTHEMES 2 28 fE = 25 &4
T, 12 0~20 cm FHLER S R4 AR T 1.85,
1.35 g-kg?, )2 20~40 cm B VRS B HIRE T
1.50.1.45 g-kg™, i H AL+ TCHLAL REFE = A ALAR 1)
AfbRaEtE.

G)FEARFMEAESRAT , SRIZERMEE 2 25 1%
Ve AL, BUZERAE Y 5 28 AP AY) + 38 8°C (A%
Wi, UiEH T3 8CC [ S AR R IEFERE
MR R o MR IERRE Bk [ 2R A WrRT & 11
XF - gEhkfE R TTER S, RBRTEME S 28 A
25 X% T3 A PR A 5T ER 2R 53701 R 64.82% .60.64%
ULRATE SR -ERBAEARR T, TR VAR FERIE
FERHEY .

(4) FRAFRLEY S°C EFAEFF IR , Ui B T RAT
PHFREFFE ARG &4 °Co WA, EZRZEREE,
(ERCZERTE 2P

BAERL A HEAL REA RO R AT E A R B X +
B ERREE T, PO RIR R ERE T BR K S
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