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Features of soil C and N dynamics in a typical secondary poplar-birch forest in
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Abstract ; Precise classification of soil organic fractions is the basis for studying soil organic carbon (C) and nitrogen (N)
dynamics. However, relevant information about the secondary poplar—birch forest ( SPBF) is scarce, although it is one of
the main natural forests in Northeast China. In this study, we discuss the potential of soil C sequestration and soil fertility in
this forest. For this purpose, soils were sampled from layers at depths of 0—10, 10—20, and 20—30 cm in a typical SPBF
in Changbai Mountain. Collected soils were divided into five fractions according to their physicochemical stabilities, which
included sand and stable aggregates soil fraction (SA), acid insoluble soil fraction ( Al), easily oxidized soil fraction
(EO) , particle soil fraction (P), and soluble soil fraction (S). Mass fraction ( percentage of each component in the intact

soil ) , concentration of organic C and N, allocation proportions of organic C and N, C/N ratio, and five infrared functional
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groups in all fractions were analyzed. Results showed that nearly 90% of all soil fractions was classified as Al (66.21% )
and SA (22.11%) , which resulted in the highest amount of soil C sequestration ( about 2/3 of the entire soil C). This
amount was occluded in stable fractions of soil with a 2-9 fold higher C/N ratio than the active fractions of P and EO. The 4
—80 fold higher N concentration in the active fractions of P and EO resulted in higher allocation proportion of N in these two
fractions (33.1% and 26.0% , respectively). Close correlation between organic C and N was generally found among fractions
or within each of the fractions, with the exception of those in the P and S fractions owing to their extremely low proportion in
the total intact soil. This difference in storage pattern of organic C and N among different fractions favors the long—term
storage of C in soil with rapid N supply for plant growth. Together with the changes in organic C and N in different soil
fractions, different infrared functional groups were observed in different soil fractions. The relative contents of most of
infrared functional groups in the Al fraction were the lowest, while the relative contents of most of infrared functional groups
in the P and S fractions were higher than those in other groups. Significant positive correlations among each couple of
organic C, N, and most of the infrared functional groups in the same fraction were determined, indicating that the infrared
functional groups can probably maintain the functions of soil C and N. Otherwise, significant correlations between the
infrared functional groups and C/N ratio indicated the relative contents of infrared functional groups of the soil fractions,
revealing various chemical activities of different soil fractions. Our findings indicate the importance of clarifying the
mechanism of soil C sequestration and N availability in soils in SPBF. These data provide a basis for understanding changes

in soil C and N dynamics in the SPBF and their possible performance in response to global warming process.

Key Words: Carbon sequestration; soil N; soil components fraction; soil C/N; Infra—red spectrum and functional

group identification
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R b AN R B AE AR AT S0, 7 A [R5 ) 3o 1) 7 0 28 A7, IR 5 A SRR AR g MEAR bR 73, Ao 2
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ABF A 1L A ( Populus davidiana) . FA¥E ( Betula platyphylla) 55, ¥k F #E AR A 7R 6 1L 46 7€ ( Philadelphus
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1.2 IEREACRAR
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Fig.1 IR absorption peak position of soil components
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N.C/N 5% B REMTZ 6] 1956 R Al HZANE R 23T BT IE R
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2.1 AR B B h R IR A S ) A

ARG BT TE W R 225 (R 1), FERIE . AT A0 0 =B K, TE 53%—T5% 2
6], S0 66.21% ;S 453 Bt 3 Bid /N, ZHE 0.19%—0.4% 2 8], 344 0.23% 3 55 K 53 K SA, 13k 3
22% ,HH EO F P30 8.25% 1 3.20% , ANFJZ Al ¥ 5HEHSAAEREZER,P A S FEIRIZ (>10
em) RIKZERALE

AT R BN T BRI A A 2557 (R 1), EERIUE AT R EO [ 5 43 B0 - e v B 48 Jin &
RN, SA (P N BLE E R RS X R B E AL K AETE 0—10 em FITHEERZK 1 (P<0.05) . S FEERE
AT RS HRAR RS B EKT,

*1 AATEREANRESBER
Table 1 Difference of mass percentage of variable soil components indifferent soil layers
+ 540 43 Soil fractio/ %

4% ORI F A SA AR AL Z%E4k EO Wik P A S A1t
Soil depth /m Sand and stable Acid Insoluble Easily Oxidized Particulate . " . Total/ %
. . . . Soluble fraction
Aggregates fraction fraction fraction fraction
0—10 30.96( Ab) 53.72(Ba) 6.16(Bc) 8.78(Ac) 0.37( Ad) 100
10—20 19.539(Bb) 70.63( Aa) 9.09( Ac) 0.61(Bd) 0.14( Ad) 100
20—30 15.85(Bb) 74.27( Aa) 9.51( Ab) 0.21(Be) 0.17( Ac) 100
0—30 22.11(b) 66.21(a) 8.25(¢c) 3.20(cd) 0.23(d) 100

TN KRS TR R AR 12 2281 B &K (P<0.05) /NS TR AR A I3 B o L] 22 53 ) (2. 35 K- (P<0.05)

2.2 R[EH Akt L

Ji A A S A5 A A3 e & B T A AL (3R 2) RNy B A LIRS A N, SA (AL EO 4147 7 &
FE - RERR A1) B A, )2 0—10 em S5IRZ 20—30 em AL, U BT FE T 83.8% .77.8% . 71.9% Fl
83.4% , =5 2R N B EK-, P S Aoy mi m (R AR R Z B0 22 7 KA 3] K

AR LR 3 (B e & fe AT 25 5% (B RANFZ 2RI LM AL LR ZRIMN P Ml SSEO~SA >AL
R RERR AR AT AL, AT 0—10 em +)2,P A1 S BR& B E TR LR B A s &5, 55+
FEMIEE, P .S EO HI SA Bk& =709 3.3 £%5.2.3 % 21% M1 19% , 11 Al Bk B 20 0 R AR 172, 7 10—
20 ecm 1J2,S P SA Fl EO B & #7051 I R 21.4 4% 8.0 £ (2.4 £5F0 1.9 4%, AL & 45 I ARy 1/
2, TE20—30 em £ )23, J5 A RO S fi & i K/NIUF 5 0—10 em A, B SSP>EO>SAS> i > AL Horp
S P .EO il SA B B4 BRI AR 20.8 1% . 15.6 155 2.0 f5F0 1.1 A%, AL B2 & e ARG 2 1/3,

ZEA 0—30 cm “F-HIEE,S P EO Fl SA fik & i 2 JH FERY 6.2 1.8 1.3 1 1.4 %, ALk & & 0 2 B AR
2/3,

R2 TRIERANHRSEER

Table 2 Difference of carbon concentration in variable soil components in different soil layers

%/ em JE A BER (me/g) AR 43 H5% C in different soil components/ ( mg/g)

Soil depth Intact soil C ORI R & SA BRI Al S84k EO RS P A S
0—10 85.16( Ac) 99.44( Ac) 49.91( Ac) 101.55( Ac) 277.17( Aa) 196.2( Ab)
10—20 24.59(Be) 58.51( ABc) 12.86(Be) 45.81(Bc) 195.53( Ab) 525.86( Aa)
20—30 14.17(Bb) 16.16(Bb) 11.07(Bb) 28.56(Bb) 220.55( Aa) 294.40( Aa)
0—30 39.22(¢) 58.04(c) 24.61(¢) 58.64(c) 231.08(b) 335.40(a)
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2.3 AEHFAE G &I

Ji A S A o3 RS e R E A 25 S R BN (3R 3) (B E IR DY INIR, SA (EO AT FIJF AR A
TR REEM, P S AT ERE (HEARLZEZRARE,

AR 3 e & i 0 22 AL, AR A A 22 5, HRWZ RIZELIHE, Bl P>S>EO0>SA,
M ALEAR (K 3) . ERIZE 0—10 em, SRR ST EAM L, S P A EO &8585, SA AHZEA K, i AT 7 20
FEAREA . 10—20 em 125 0—10 em Z5 2500, P> S SEO>SA SJF HRES AL, &5 43 9 R 5 R A A i
54.7 1% 13.7 45 5.6 51 1.3 £, 76 20—30 em +J2,P A S B FEE T HE, &R M 91.2 £%, S.EO F
SA A AR REARY 9.8—1.2 £, AL A & & N E H RN 17.7% .,

MEEA TN 0—30 em YEKF  J5E 1A KL 0 RS K/IMRIT A P>SSEO0>SAS RS AL AL P A
R THE M SA ALEO JRHAE S P A& BB 0.9—17 mg ¢ HEFARE(L3),

%3 FRLESASTARER

Table 3 Difference of nitrogen concentration in variable soil components in different soil layers

+J2/cm JEAREN (/mg/s) 23 H N %4 N concentration in each soil component/ ( mg/g)

Soil layer Intact soil N YR A SA BN AL S5k EO Wk p AIVRE S
0—10 7.35(Aa) 6.98( Aa) 2.08(Aa) 23.02(Aa) 31.94( Aa) 13.58( Aa)
10—20 1.84(Ba) 2.31(Ba) 0.35(Ba) 10.38(Ba) 100.69( Aa) 25.20( Aa)
20—30 1.13(Bb) 1.30( Cb) 0.20(Bb) 5.71(Cb) 103.10( Aa) 11.12( Ab)
0—30 3.27(b) 3.53(b) 0.88(h) 13.03(b) 78.58(a) 16.63(ab)

2.4 AFEHRA L ZES LK

2% H IR S R AR TR TR A E A 225 HEARRE LS A 7ERIZ 0—10 em 5 20—30 cm
IR F K BRE LN 80% (£ 4)

MASTA] 320 7 BBk R L B 22 572K ,0—30 em B{EBRCA H i K & AR 7E AT 4145 b, RO S R SA L 433
SR AR 2.7 45 1.5 45 R 1.3 A%, 1 EO F1 P AR EFERY 65.3% 1 33.5% , AN+ 234 A 50— 3,

R4 TRIEEASBRAILESR

Table 4 Difference of C/N ratio of variable soil components in different soil layers

+2/cm R R A L H R C/N for each component

Soil layer Intact soil C/N AR i SA TR Al %8 A4L EO WURLAS P AIYATE S
0—10 14.06 ( Abc) 14.05( Abe) 27.00( Aa) 4.52(Ad) 16.62( Aab) 14.76( Abec)
10—20 13.57( Abe) 26.98 (Aab) 36.46( Aa) 4.64( Ac) 6.43(Ac) 20.66( ABabc)
20—30 13.92 (Abc) 12.35( Abc) 50.07(Aa) 4.75(Ac) 4.11(Ac) 26.81(Bb)
0—30 13.86(abc) 17.80(be) 37.84(a) 4.64(d) 9.05 (cd) 21.21(h)

2.5 R[REA S R 5 A N A Y B 25 5 (A BE Ee 22 5 )

AL FEO ZH 73k 19 53 T L A91) 247 Bt 7% 158 14 I 35 00, W5t R 2 1Y 28.9% 3 BN IZ 1 57% , )5 # 1 6.7%
HOIME] 18.7% 5 nT ¥ MEAL 4 S iR B4 0 e F 91 AR Fb AN K (3% ) 5 A0 43 C He A9 T AR AR AR B Pl 43 A
SA 44y FREI] B i )2 37.4% KA HIRIZ M) 18.7% , J5 &t 27.6% %1% N 18.0% , BEEE AN - T
FEREEO,H 18% T3] 48% (K 2)

AR AR #5230 em 4{E SA AL AL 4453 C B9 43 e b e K (33.5%) F1(33.0%) , Fak 5351 4 P
(19.9%) \E0(9.9%) F1 S(3.7%) ,iX —MAAEAR 2 IA—F, RHSBELS5IEATR ,SA A1 AT 4148 N (195
BC H A5 (24.9% F1 13.4% ) B, S 8 4 P(33.1%) Fll EO(26.0% ) 4045 , Fc Ak M S(2.6% ) 404y, 15 A Ja) 14
JEHEAR—E
2.6 AR E REA A AE X i L

T EREA T (0—H N—H M45R30H ) , Al 5 AI+EO 443 AHX & B fit, & 25 A 8 (P>0.05) ,
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Fig.2 Contribution of different soil components to intact soil C and N, and their differences in different soil layers

AT SRR 0 S LA 2 4% P 440 R H 1.4 4%, SA 0 JE H 1.2 4% X s 22 B R 3 T W& K F (P<
0.05) ; B fel I (C—H fh&aiRah™y ) S M P 4153 fe i, 0 SA AL Fl AI+EO 2053 FAIX, I H 2 1] 22 A K (P>
0.05) , I e/l AH2E 2.0—4.1 £, S0, BREA I (0—H Z5 il .C =0 W45 IR 3h77) S M P 400 e,
SA AL Fl AT+EO 4505 fi, i ELZ [ 22 3R K (P>0.05) , Hodr S Al P 2414340 50 T AT 4153 5.1 f5 81 6.4 £
HAEHAIV (COO—MhZaiR st ) ,S 4o HXT & fdne A, Fok P43, AL A0 fie/ N 1 35 4 2 AT 41431 7.8
£5 3.0 £ 3 VEREHA 22 Si—O0—Si 4R shar LA HLEY C—O 4R shH fl—COOH 1) 0—H & i iz
gl , P Al fie B 5r S SA AL AL+EO (B ¥4 % 22 5, P34 P Al A& aE i 1.7 F5 (%
5).

R 2, AL h 48R 280 BRI & S 5 fIK 1 P A S /4 K2 BUE BE M & 35 .
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x5 OMEREERFAESHEERBEERK/NLE(0—30 em ¥I{H)
Table 5 Peak area comparison of different infrared spectroscopy functional groups in different soil components from various soil layers (0—30

cm mean)

3453 Soil components

R

B AR = )
No. Functional group VORI B SA AT Al @&Iﬁ:}izﬂﬁé Wk 7S P TE S
I O0—H N—H 4R 9085 (502) ¢ 7475 (819)d 7507 (312)d 10191 (578)b 14713 (465)a
II C—H {4 sht 120 (82)b 159 (138)b 154 (84)b 415 (129)a 598 (61)a
il 0—H Z5 il .C =0 fh4s iR shr 1417 (334)b 546 (128)b 842 (412)b 2778 (189)a 3478 (988)a
\% COO—{h 45k sht 243 (15)be 107 (11)¢c 117 (49)be 319 (22)b 834 (231)a
v Si—0—Si, C—O it ail? 6793 (205)a 8142 (597)a 7531 (826)a 4534 (955)b 7552 (1832)a

—COOH 11§ O—H 45 ¥z sl
[ — V EAREAE R B RER S W 507 1 RIR/ING SRR 38 AN IR 4L 43 10 AH [R5 B A A S 22 Sk 80 8 25 (P < 0.05) , i AH Rl /NG S8
MFRZEFAEZE(P > 0.05)

2.7 JRERE AR i F i RS E BB B A OCOC R A
Pearson AHIC 45 S BN BT P A 04h, Hoe 45 4143 s R A i i 0 S A i 35 1B A 56 (P<0.01)
T H B P AT S d3ah, I A A RS 4 e R S 0 3 sl S S T IE AR G R R (3R 6)
F6 BEIHRARHES N, BSEK Pearson HXDH

Table 6 Pearson correlation analysis among C, N concentration in intact soil and different soil components

JE = RANFE A 59 8% C in intact soil and different soil components/ ( mg/g)

N $8#5 I 5

N parameter Soil components Imﬁioﬂ Rk SA  BRAE Al HEILE0 PRSP AT S

Ji A+ BRI 5 A J§ 4 Intact soil 0.90** 0.46 0.96** 0.60* 0.58" -0.31

N in intact soil and 1514 SA 0.97** 0.74*" 0.79** 0.68*" 0.58* -0.38

different soil FRANEE Al 0.87** 0.42 0.94** 0.46 0.69** -0.32

components/ ( mg/g) %84k EO 0.95** 0.74** 0.78 ** 0.69 ** 0.56* -0.29
Wk A P -0.45 -0.43 -0.33 -0.43 -0.46 -0.03
AR S -0.11 0.45 0.06 -0.14 0.22 0.78**

5 FORMRRETE 0.01 KV LR, * FRTE 0.05 KV B35

B ERER S B S e A RE LSRR, NE T in, ERER, 5 CxBWEE
EMENAEERATLD O MMV, ERER [ S rEre 280k, 58 0714, BEfeA T M5 N £ 8
FIEAE, BRI BRI, BEREF VS N 240 B A6 R EUN 0.454, BREH TS ¢/N &
WFEIFAX(P<0.05,R*=0.363) , BHEMI V5 C/N 23 B & /A6 (P<0.01,R*=0.471) (£ 7).

#7 B BELSEER NSRS

Table 7 Linear relationships between C, N, C/N and different functional groups

B hER C N C/N
Functional groups 4§77 7% Equation R? Sig. T 2 Equation R? Sig. A5 2 Equation R? Sig.
I y=9.977x+4762 0.714  <0.01 y=21.02x+5601 0.189  >0.05  y=-41.04x+6835 0.110 >0.05

I y=0.714x+83.64 0.631 <0.01 y=2.171x+127.0 0.350 <0.05 y=-6.679x+405.3  0.197 >0.05
I y=4.186x+562.6 0.630  <0.01 y=15.08x+759.6 0.489  <0.01  y=-33.32x+1712 0.363 <0.05
v ¥y=0.918x+77.38 0.560  <0.01 y=2.225x+147.3 0.196  >0.05 y=-4.861x+286.9 0.143 >0.05
\Y y=-2.086x+4603 0.098  >0.05 y=-18.29x+4771 0.454  <0.01 y=47.78x+3487 0.471 <0.01

3 e

3.0 AGHEMRON )AL 73 6] B S A O 22 57 DRE T 1 SRR AR | A o (46 10 - 8 i i 2 £
R B0 IR0 L L o AT 70 G n] AR 7S SRS R AL | b A 7 SO B i ML X e
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JEUCHRCRUAN A 38 SR SR S AL a6, A O X, 3R 2 0—20 em A HILER FILE A PR (H 2 0k,
AHLURR (POC) FIFUR AT HLAL( PON) &30, B — 0 A R T 3l Ho A HLBR A 20 N Rk, & 3 AE ) A28
TER IR RR" L FRATTAYTTF FT 45 3 2% BRAZ HEARAS W] 20 43 6] Bk 200 22 S BE 6 e i - HERR AR 3 o 1 5 8L g 1L 1

K LR A A ek - 38U AR BRAL 4 (P R EO) | G HER v ik, AR R, — i+
B HURER A 5 s i R R R AN C 0 N ORI, (o B o0 e o B et . 5 Ak 4 5
(EO) WA AR (2 3) , Won Hob 3 b B S fe e i 2l 40 B0k ZSA HLRR (P ik Sk A L3 3h 4l
W=, B B A i 1 e R P ORERRE B LR AR BRI E P AIRR AL K2R 9.0
(R 4) ST EO 445, W T P A UEY s et . A5 P M EO A S ik s THE -
R A TR E 2 HUL 5 (4—80 %) (£ 3) , FEUL AR /3B L Bl B K (33.1% 71 26.0% ) (K1 2) , ik 14
AR EMR, BT P A EO 4143 A B AR L FARXHE R, RR0E 50 b i, DI (1 Lk A A ME AR 1 435 3%
Y (AR JAEAR,

K LR AE A HEAR 1 SRR 254 A R T i i 0 SRR AT & — RO g2 4 ik 1 1k £ 18 44y, 1k
MRS, R ALK (£ 4) , X S5 ARG BB E A . SA 45— Fh 2 P B L b i 358 4
5% RERE IR E i A A B RS R . ARIFSE R AT BR A S0 E LU 1R 33.5% , SA ik 9 43 B EL SIS0
T AT 53 (33.0%) (F 2) 5T 5 3 PO s B0 4143, Ul B A MK M m T B3R T Aa e 44y, [ Ak
WH K, AR, P AR EE 2 BB 1 2 IR s/ R 34, AT TS Bk L L BE = 2 i i i o, H e A A
RELEA B ER(FEA) , Il M EIRER R Z —/0 P &K 2) , AR 2R A0 TR BI85 5 4 W AR
FH WA HUBR R 22— AT BRBE 2 TR BE RN , BOR 28 5 40 e, T BB UM L e R A5 M R OGE B A4
AR HA R B PR X PR R 45 4 R B AL RN SA B 1 R A BT e . ARBIESY
i, AT I SA A4 & HARME, LR AR/ T 50% 7247 (3% 3) ,iX 5 Golchin %' (BRI 45 AL, (FUZ W
J RS BOET 90% (3 2) , Bfli AT I SA 134 43 B B 43T L 91185 K (33.5% 1 33.0% ) (K1 2) . FCgids!™
X o S ) FF 9 % R AR 21 0 o T R A B T R AL 40 v T 3 A AR RIS i a9 F5 (R 1), iF
— 5 UL B A ME AR 1 38 BLAK 5 B AR 7R AR A o0 e ph AR 3 9 B A BT e

KR AR S £ HELH 2 Pk o7 D R AR I EL ) L il T — R S RSB AE S R 45
BT IRTE Y, SRR A T A ER AR AR ZR I B WA e e A S R A EEOR TR S
FUIFRAR L HE S B & i — AL )2 BB A PR & 00 29% Y | 1 AR JLHB X 7% AR AR 0—40 em +3E S
MR IE LI HE 1.1%—1.7% 2 [0 ARBE5EH S BB 40 e LU 9I7E 3.5%—4.0% Z 18] (1 2) , #8 H #F
HIF— B RMRAE R RS 145, Ao S Aok & & P390 335.40 mg/g, BEm THEHAN (K 2),
R TAEF 5 AL A A B S 20 e & B4 55k o B T R B B i, O (738 £471) mg/ke.
X — i W R T E ST, W1 Sinsabaugh 451 43 3¢ 45 BN 25 J& 1485 B 58 2R AR A0 B ARARE AC AR 1 49
AT 60 mg/kg—100 me/ kg, T34 145 24 0 52 )7 1L ZR A 25 2R 58 (T8 I ERRFN IR A 1 A ) - 87 R S ik
TR (289.85+111.04) mg/kg, %1 1 AT PE AL 43 1T BE Sk A T8 2 0987 2 U8 7 40 00 68 B o R G P 3 )
B N T35 22 B B A TG — st ] AR5 P A - S A SRR A A S B (R 1) B R R s vE R I5 4
A RESE 5K 1 L R A A AR TR s B R 07 I TIA TEA DLRR 5 S R R AN G X
v TV PR R o A B T AR 0 T (R 2R
3.2 ZIAMDEREE R ARAE SR R 2 4 R R Al 1 X AR G

FI LTI Ty %t A WL A T B B T X 43 RE A S IO A 1 it 1) 552 i AL 2 DA R+ 3 7 A £k 11
WIZIEH a0 SRR ERS X K P 98 ML 3 1 £ 4GS AR AE 32 PR V90 52 e B 8 i A () 4 48 78
B 1 LA R AE SO0 (FR AR X i 22 S B S R MRS 9 i S L4y (s LR RIS AR ) 1 21 A i R A
WA A 5 D 2 A PR A e SO o B 398 P s K RN 2 KA LA 2 Y £ A 2R O B i [T R E 1T s 1 4
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MRS ARET o FRATTIZE S R LT MG B B AR 5 R [T 20 43 R0 Ak 2 T M AT SR A DG OG0
[R1ZH 3 AL A R HAT — 52 48 AR

LT AR RS XAk B P P9 B R A AR V2L B A T 43 A | 3 /NG B RE AT 14 22 /0 R A% e ) T
PRI R AR, AR BRI 2R 0k, T LA S SRR e M2 A3 (i 2 /01 S Se 2] 43 B RE M 1 22 T 1A
— R R M E RER S IR AR BATHIDETE A B . AR E A AL AL R EREMT T
I IV Xm0 T VX AR R, TG MR8 2103 (P LS) Y SR BLI R IR B 3. X1 S 473
& ,5 A E BE A RIS, X T P 44y E R I I X8 AR K, B RE A V AR R/, AT LUE R e R
AE AR 5 > | IR 2 PR, JE R B 1T I I IV ZDANE BE R X (P 2) x4 i
L ALAMEIEE AT AX 3 AR 22 1 RE AT XA, i S8R RE T A R/ LS PG R e MR OGR4 1 e ]
BRASIE, A ] Lk AL R A — 2 48 B X

B REMI A Rk RS AR /R R DI RE, IR ik BE S e 1o O PR B R A WSS — A Z R B,
e S 1 VI VI IV E BEATAN & i LA 0 35 IR AR G (FUR 5 V EREMI AR (P>0.05) , T H5 T B REHIH
X AR R (R?=0.714,P<0.01) s R3S T IR AEMT 235 IE A, 5 FREMT V S AU 25 UM SG (R
=-0.454,P<0.01) ; 145 C/N 5 IUE REA W35 A C, 5 V EREMT R F IEARSC (3R 7) . I, AT LA T4
HMEOLTEIE B REMT AP 2 7 A nl Xk RS i S C/N R/ INEEAT 0028 W, X0 T F 5T L 3 R sh A8 HAT T
BRES YR,

>

4 #Hie

K E IR A HEAR Y iR B AEA [R) 41 53 vh B 0 A RRAE 4B 75 1 857 23 R 10 -5 Bk 1 0 R AR Y BIL A
SA AT BREHARLE P EO BRA LG LSRN L A5, U B A& ME T 20 2 T8 e K 4E 5, T s & 5 Tk
Yoy S o P AR . EORTEE 143 (AL FI SA) N & Bk 122 78 i A 21 4 Hh e I, HL 4 988 B B 20 90% B vh
TERGSE L3 (SA AL th | SESE AL SA FI AL 738 8 73 BE He 491533918 33.5% F 33% , 18K 33 HLaK
SRR FAK, 1M ELRE TR UREE B NTR , AT 4 Ve A DL R R v — 2D, H T A M AR S BR
RS (P FTEO) F i & i L HCE 2 03 R i 4—80 A, TR BRZE 43 (P F1 EO) UMY 43 L L] 5351k 33.1%
F126.0% , 1M HLFf + 2 EE IR, P24 43 9 200 73 BE LU I3 O, 7R 15 BREAE 432 bR 43 13800 ) (AU ) i 3
A S TS AT B Y 43 TC LU RN & i T — MR AR S R G AR A= 28 R G, B 1 LR A bR 1 45 5T
BT —AMES RGBS RS, A, LMD GIEEE R W AN E 2 53 N E RE AR X & & 09 & Ik mT
DA 45 41 53 B AR A T R e A B B A i B 4ERE IR A DR, (R IA RE S e 3R 2H A Ak AE v T X
X FWT5E LR A S S BAT R R A 388
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