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m”a ' (N5), ERFK, REFG T 0—2 cm F1 2—10 em R T HEIEFTA MLER & 8 KRB0, I 0EA7 L =k 85
I, GERFEM, T IEEUR A PR (POC) X EUAS I b 5088, N1 A N2 AR B R B POC & 878 T CK, N3 N4 F1 N5 4bBEIMIK F
CK, 5 M ADIEALIE T 90 BTES & AP (MOC) & &34 TX IR (A0 A B 3E , AFEAVIEKT T 0—2 em 12H
RO LTSN N2 > N1 > N4 > N3 > CK > N5, H N1,N2, N3 F1 N4 ZbBi4) i 2555 F CK F1 N5;2—10 em 2 B LI N2
> N1 > N3 > CK > N4 > N5, N1 N2 F1 N3 &5 T CK N4 & N5, RIa) i Z AL 3 REK v o — A 72 0 W B 52 0, NS A
SR Sy AR R B AR T R A S AL B, NT A 0—10 om MR AW 838 T X R A E AL BE NS A9 R %
Wi R T IR B TR AT A X RS ALK (SOC) & i I B R
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Short-term effects of simulating nitrogen deposition on soil organic carbon in
a Stipa krylovii steppe
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1 College of Resources Science and Technology, Beijing Normal University, Beijing 100875, China

2 Department of Plant and Environmental Sciences, Norwegian University of Life Sciences ,N-1432 Aas, Norway
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Abstract; In order to examine the short-term effects of simulated nitrogen ( N) deposition on soil organic carbon (SOC) in
Stipa krylovii steppe, an N addition experiment was set up in May 2011 on a typical steppe, Stipa krylovii community, in
Inner Mongolia, China. The experiment included five simulated N (NO;) deposition level treatments, namely N1 (2 g N
mia'), N2(5gNm?a’'), N3 (10gNm~>a'), N4 (25gNm~a"'), and N5 (50 g Nm~>a'), and a control
(CK) treatment with no N addition, each with three replicates. At the end of the growing season in 2011, soils at 0—2 c¢m
and 2—10 cm depth were sampled separately. The fractionation of SOC was determined, and the potential SOC
mineralization was measured in an incubation experiment. The SOC fractionation results indicated that particulate organic
carbon (POC) was more sensitive to N deposition than the mineral associated organic carbon ( MOC). The POC in 0—2 cm
and 2—10 cm soils was higher in the N1 and N2 treatments, but lower in the N3, N4, and N5 treatments than in the CK

treatment. The POC was significantly higher in the N1 than the N4 and N5 treatments. The ratio of POC to SOC can reflect
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the stability of the SOC pool. In the 0—2 cm soil, the POC/SOC was significantly higher in the CK than the N4 and N5
treatments, and in the 2—10 cm soil it was significantly higher in the N5 treatment. During the 70 day incubation
experiment, the potential SOC mineralization decreased rapidly with soil depth. In the 0—2 cm soils, the potential SOC
mineralization decreased in the order; N2 > N1 > N4 > N3 > CK > N5, with significant differences between the N1, N2,
N3 and N4 treatments on one hand and between the CK and N5 treatments on the other. In the 2—10 cm soils, the potential
SOC mineralization decreased in the order; N2 > N1 > N3 > CK > N4 > N5, with significant differences between the N1,
N2, and N3 treatments on one hand and between the CK, N4 and N5 treatments on the other. Thus, simulated N deposition
caused an increase in SOC, in particular POC, at low N addition levels, whereas at high N input, POC, MOC and the
accumulated SOC mineralization decreased. Net primary productivity ( NPP) was also affected by N addition. The NPP and
aboveground biomass level was significantly lower in the N5 treatment than in the CK and other treatments, the underground
biomass at 0—10 c¢m was significantly higher in the N1 treatment than in the CK and other treatments, and the amount of
litter was significantly higher in the N5 than in the CK treatment. The effects of N deposition on NPP | biomass and litter
were the main factors that influenced the SOC fractionation and the potential SOC mineralization in the short term. However,
results showed that after one growing season, there were no significant effects of simulated N deposition on the SOC of Stipa

krylovit steppe.
Key Words: nitrogen deposition; Stipa krylovii steppe; soil organic carbon fraction; carbon mineralization

it AE AL AT BRI E 2 N 2606 Bl 3 B0 e BRYW IR 9 R AR DLRE B 28 38 n>) e 15 2e5 mh + HE G MUK
(SOC) BhA" . A HURR M~ FERAEA [R] SR 22 v A 43 W7 80 %ot R0 0 A 1A g 7, 0 SR g -
A HUBR AR I8 A BUSGE— AR ST AR TR [ A DT a3 2, R 2 B9 A3 S DL 3964 L
B T 52 ) AR AR 9 4 PP LR R 7 T YL B B A AR IX 0 b T T R T R X R M A S R A A ML A R
MAFZE H AT R - A HLBR bt A L A HLER K 0 15.5%, o5 B b AR S R G0 RS Y
909% """, BT IA X 1 398 MURR A 5% Wi R i X 4 BRAR AU o HoA BB S, et O BF 9T R B N 524t KA b
SFHER R R T 3k 3.4 ¢ N m™ a1 I HLBEEE B by w5 X RE VR AN Tl (4 % B, G R in i) 4
P e R P S R ER K A LR ZE | ST TR A T UL 1 I Ay i B A AE FBIL R

RUTREXT A BLAs P 14 52 W (R T HLBR A A5 20 e A R i sh 87, ol B A 28 R GERkAE 24
AORFFFE30E T — BB i i ORI TR o 39 A LR 20 AL A 2 0, 483 7 39 A7 LR 78 AN [7] B 42 [ 7 34
SR AR PIEBHLEL > Sk T e i 2 i AT LR A R v, 4 - SR RIS - A BILAR 43 S R S
FHLBR (POC) A [l 45 & 2578 HLAR (MOC) B2, ki 254 HLAK (53 wm< POC < 2000 wm ) 38 F A 43 ul
o3t B ShAE Y 5% R AR , 2 - 58 2 43 A ) D ) A R S %) = B2 A B 4, o R B AR A i oy gk
W RSB B A WK (MOC<53 wm) 5+ ORGSO b 25 &, B BB 3K, R B e, A W) 8 35 10 1 &
JEENSP AR s R, KR TR POC S0 52 (FE 2000 L 50, i RO 5 T 7 E)) POC
Xt UL AR 118 ) 7 A Sy B , o o S 56 40 0 P A AR K20 s MOC i P DU Xt R T R G g i g A
B, TS AR X -39 LA 9 R 52 e+ 43 b B IR M R R AN e (I 4l . 308 ML AL S A
FH R A3 R CO, ML FRFR M B 0™ AR AR D 36 A5 AILA 1) 23 e 5 (A6 7 el R, mT FH R R AE A AL fa
PEPY L BRI i AR RS A A RIRI R A B A A 0 (R R RS b, XA MLBR BT AR A P A B 2 R
My, SR A2 AR SR TE R SN R B R R Tl R AR A HLR R R AR £, AT X - 4
ALK ZEAS TR 20 0 B ik A% 4 5 i ML i JE e 38
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44" )P RYTE FCAH B RS T, HIEORIR SIS+ pH HIGE pH (EN 7.5, AR &R 17.44 o/kg, BA S
1.80 g/kg( Vario EL, Elementar, Germany JE ), 7E¥IFAY KIKEH FREHLAT 5 S iR K F ,N1(2 g N m™
a') N2(5gNm?a') N3(10gNm?a') N4(25gNm?a"') N5(50 g Nm™a")FIxf B CK( T & Ab
FE), Hod N1 N2 AT N3 B R ZTRE AT (CHRY 124 4 H AT R TR AT 23 3 =249 0. 5.1.5 1 3.0 fi%) , N4
A1 NS B MR AE A B K 3 ANER . B 3 m x 6 m, FEHBIRIRR B4 9 1 m, FH NaNO, % i
B A DTN | 32225 AR 2 DCHE i i) A DT 2R A A, ok B AZ Ak (NO,) HEil, T 2011 4F 6 J 5
H BB KF 75 B NaNO, ¥ T 48 LK e (2928 S HIAR /K 5L 1Y 0. 5% ) , R I 25 i 41 ) 5 | X6 B 2 155 A
FEIEIK,
1.2 FE SR REE RN
1.2.1 RN E Tk

10 A 15 H e8I R I 2 SR & R E T BCRT 0—2 em T3 ARG HTEAR 3 em 0 4R
2—10 em 3, —IBo LS B BT 4°C KRR, —5B 5 AR TIRFFRAbFE

AR T 4R 2 mm 0, 138 pH (B pH I HE (£:K=1:2.5) ; R R ek S EHE AT E S
Hr{ (CHN-600, LECO, USA) il % ; 4354 HLax FH A HLAx 53 7L ( Carbon determinate-EC12, LECO, USA)
M7E

7% Leifeld Fll Kogel-Knabnerm] TIEE PR T, T BRI R 1.8 o/ cm’ Y 2 R TRENER
[ Nag(H,W ,0,0) xH,O ]I, 38 13 B CoML A 85t A TV 0L %) L3, FH 25 B8 77K op e S P 0 o 4 — ik Il
Rt Tt RIS R A DL (POM) B O IRV TTTE T3 LB oK bk fe ot T 2 e 5, R 3RAS
RS SAENY (MOM) o A BLER 23 H1{Y ( Carbon determinate-EC12, LECO, USA) & + B0k A HL
fik (POC) i JiT 4 & A4 HLi (MOC) .

4°CARAF 3T 2 mm G, M2 138 WL R fh i . B EREHR 10 g AT 35 (9 SRR SRS N, W&
/NS 8 mL WK 1 mol/L Y NaOH 53, 15 3 ANEE R, 4% HI [R5 /K & 60% I A L8 7K, F 15C T
REATE R 35 R AE 1G5 | R B W Skl o 35 A R 5 5 3.7 .14 21,28 .35 .49 K FIES 70 K11 CO, BRIk
i TR A PR LR (S W Molstad"*’ FiI Martinsen "’ FE) .
1.2.2  AHYIFE SR 2 Ty ik

ARV A DAL AR P SR e — AR P W T TN E . 2011 4F 7 A 28 H R MR
FEHL EA i RIRSCSE Y A AR T 105 CRTE)E 65 C LT IFARHE T . b T AW A e R
AR N iERRTE R DLV IR A 1 5 S AR 0, TR R AR &R K JeAR 3 A £
R EMAST, 9 H 22 H¥ 0—10 em F3EEUH i 2 mm FIREUR , T K Pd EHLEE P 105 C AR
65 C MU IFFRHAL T
1.3 Fdnab A obr

16 FH Excel2007 44 HEATHEE LR 04T , SR SPSS17.0 Xt 458 bn AT K K )5 224347 (ANOVA ) |, ] LSD
Z 8 LUIVR N O 25 0 A i A 4 R il 2 5 B MRS 0G , SR D Origin 8.0 FRAFHEATHIEL . AR FRERIR 22 55 10 2%
(P<0.05) ,

2 ERAW

2.1 BRI B A P R A 2R L A 5

0—2 cm F1 2—10 em 12, BIEA AR S RTE 5 M A AT M TR EES (K1), BHEKE
K ,0—2 cm F1 2—10 em PiJ2E G MUK & BRI N1 AR T e, Fifl 25 it 20 5 3 i g2 1 e 4 it 20
1 1 A LR 5 e T BR AR (0—2 em H3ER NS AKSF A AL & AN ) . RIS e PR L3
KIFEFN N2 /K F e, CK 5 NS K F AR, (BHAE 0—2 em + 285K Fa1 8 % 22 5, 2—10 em +J2 N2
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IV R A 5 B i 25 S XTI, 7F 0—2 em L2, SXTREFEHAR L, 5 it BUK T R A i A L R
RHFERFEZR, 16 2—10 em H)29, 5XTIEAH L, N2 N3 Fl N5 A LA B B REAK, N1 FI N4 i R R
KE%O

R BRI R 58 S AR & b IR

Table 1 Carbon content and C/N ratio of soil under different N treatments

+2/em OSL pH {8 HHLER/ (g/kg) 2R/ (g/kg) [ &-N14

Layer Treatment pH value Soil Organic Carbon Total Carbon C/N

0—2 CK 7.53+0. 10b 17.88+1.69a 19.62+1.49a 9.83x1.41a
N1 7.5+0. 04b 20.38+1.08a 22.52x1.37a 8.50+0. 05b
N2 7.51+0. 04b 19.50+0. 45a 22.69+0. 89a 8.16+0. 64b
N3 7.63+0. 13ab 17.99+1.36a 21.14x1.37a 8.31+0. 53b
N4 7.93+0. 11a 17.66+0. 77a 19.94+1.40a 8.81+0.33b
N5 7.94+0. 17a 17.56+2.34a 18.44+1.82a 8.88+0. 04b

2—10 CK 7.51+0. 09a 17.00+0. 67a 18.05 +0. 18b 9.84+0.37a
N1 7.59+0. 05a 19.90+0. 46a 21.26+0. 65ab 9.44+0. 21ab
N2 7.54+0. 08a 19.00+1.01a 22.05+0. 71a 8.51+0. 19b
N3 7.69+0.01a 17.78+1.20a 19.52+0. 96ab 8.70+0. 25b
N4 7.63+0. 13a 17.76+0. 52a 19.59+0. 40ab 8.92+0. 45ab
N5 7.72+0. 26a 17.02+2.65a 18.86+2.74ab 8.31+0. 58b

[ FAS Rl /ING R R AR R E TR AL BB A7 76 22 53 (P < 0.05) 5 FH,CK N1 N2 N3 N4 1 N5 2R XF I 2.5.10.25 ¢ N m™ a™ 1 50
g N m™2 a ' EDIFAL K ; SOC A MUK & i TN A HIEER SR, O/N  EEAHIS 2R & R HE

2.2 RESLRTTREXT R 5 A 49 3 21 A AR 1) 52 1)

0—2 ecm +JZH N1 [Pk 54 HLEK (POC) & 53k 5.58 o/kg T3, 5T N4(3.94 g/kg +3E) FI NS
(3.99 g/kg T 48) , X B8 N2 Al N3 &b Tk (B 1) 5 7E 2—10 em 1 32, CK 19 POC & &4
4.87 g/kg T3 AR N1 A1 N2 AbFE R () POC & £, Ml T N3 N4 Fl1 N5 40P T 1Y POC &, Hrp N1 Fil N2
B POC Ha i m T N5, 5 CK N3 Fl N4 i 825 5 . XL, 2 2 R3ERY POC &2 7E N1 Al N2 UK
RGNS TE N3 N4 NS KT RIUE AR S, P2 B B4 & 8 Pk (MOC) e
T st 0T s asaam
18 18

I 0—2cm
V2~ 2—10cm

—_ —_
B N

—
[\S}

R AL A &
Particulate organic carbon/(g/kg 1)
=
T
W RGBS AIERA &
Mineral-associated organic carbon/(g/kg 1)
w o

CK NI N2 N3 N4 N5 CK N1 N2 N3 N4 N5
FERLETIFEKF N level LUK F N level

B 1 Bkt LS AR
Fig.1 Organic carbon fractionation of soil under different N treatments

[F]— £ HZ AR R AR RN AR R R UL BERIAAE 22 57 (P < 0.05)
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PIRDIRFE N SR Em T EENARE (B 1), 0—2 ecm 12, N1 KFE T MOC Hy 15.49 ¢/kg + 35,
HLE T CK N2 N3 Il N5 7K ;2—10 em )25 A TR 40 B 2 5

WG, BBINXT 0—2 em F12—10 em 3R POC/SOC HA B EFW (£ 2) ,7£0—2 cm +JZ,N4 il
N5 11 POC/SOC B A T Xt B8 2—10 em +3Erh POC/SOC {HAE N5 i 35 A%, Hofth DU R 0 TR A 310G 8 3%

AL

F2 BRI L POC/SOC KM/ %
Table 2 The influence of simulative N deposition on POC/SOC

12 Layer/cm CK N1 N2 N3 N4 N5
0—2 27.66+4.67a 26.45+2.15ab 27.62+0. 94ab 23.32+1.64ab 21.65+1.48b 22.21+0. 17b
2—10 28.29+1.62a 27.04+0. 71ab 27.30+1.35ab 26.80+0. 46ab 27.88+0. 59a 22.91+2.18b

AT A RLING 7Rk R AR R AL B A7 7E 22 57 (P < 0.05) 50 CK N1 N2 N3 N4 FiI N5 535l {RZXT I 2.5.10.25 g N m™ a™' Fil 50
o N m2 &' (TR AL BEK SR

2.3 BRA DTN B R - A LR T Y 52 )

70 d FiFEWIN , 5 0—2 em HJEHILL ,2—10 m )2 A9 WU LR BAR (K 2) . P2 13 N2 b B
TEREFE ARG WL AL 3R R T NS /N N1 N3 N4 Kz CK AR FR G HLERE AL I3 v BlE 35 35 05 )
AOSE G | 45 Ab PR HLER A b TR 3 ) 22 S B i 1 K

45 12
0—2 cm 2—10cm
40
35

30

25

BB i

The potential of SOC mineralization (g CO,-C/kg SOC)

0 1 1 1 1 1 1 1 1
0 10 20 30 40 50 60 70 80

it

Incubation time/d

B2 ERERLEANGRYTLES
Fig.2 The potential of SOC mineralization of grassland soil

AR FREFIR AR R BEE AEAE 2257 (P < 0.05)

Zead 70 d R FETALIS AR (] 2) 16 0—2 em +JZH, 5 PSR DT R SO0 B AL A AILBSR A AL v 3 die K /N
WK A N2 > N1 > N4 > N3 > CK > N5, N2 Kb 3R (A LR L 38 CK 38T 42.71% , 8 NS 1T
47.13%, FHEZFE T 22081 B , N1 N2 N3 F1 N4 (A HLERE™ L8 .3 T NS A1 CK, T N1 AT N2 (987 1k
BB E R T N3, 1E 2—10 em )2, 5 B RITRE SO IR AL A LB B AL 7B e KMl N2 >
N1> N3 > CK > N4 > N5,N2 FAHUERG (L4 CK 340 T 42.73% , 1 N5 %8 CK /> T 16.83%, N1 Fll N2
T LA E T CK N3 N4 NS, 1 N4 Fl NS T2 8T CK, B CK Ml N3 Z[RJG R #2540, Hith 4
FIBLIL R DIRRALBE T | H A MU (LI I B 2R
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2.4 BB DU U s — A ™ T 52

BN IRAH L, NT FN2 R 98—k 7= A8 o i Ik o YA
250 - @ 0—Il0cmii R wHE—HAh

B, 43900 214.14 H1196.04 ¢/m? N3 Hl N4 A T [%

Bt 022 R NS MBS AR A o e ' W

120. 25 g/m”, B E KT Xt BAH & 4 4 & KF (F ;‘g‘ﬁ:@ %a o Mo

). WM PR 3 A R AR R 22| ¢° : S "
AL 825 5%, NS (930 APy hE T XA X 2 oo %

HE 4 M EUKF, FIE N2 KF CK BB xS, o E ol & ¢ ;
HiAth 4 Nt ZACE P EAEY A /NF CK(E 3) . A o o i: gz o ga
ALBEXT 4R 0—10 em MR A= 9 B A7 AE 5 S (1 S I S a—
3),N1 7 0—10 em M FAEY B E K THE 5 b B UIMK F N Levels

5Xt AR Hh . H jite, &ALk
B, SXBALL, E‘ﬁiT 42.74% , Al 4 ﬁ:ﬁ@ﬁ%ﬁf 3 RIS B R M P A R
0—10 cm i&‘Fi%Ei@'fE&ﬂ:Xd‘ i s 1&2%% A o ﬁ Fig.3 Net primary productivity under different N treatments
I 7E N3 N4 FINS 5 F CK, H NS W& T ARFERRARETIEEIIN 7 /£ 225 (P < 0.05)
X REMH et RV 3 (B 3) o

3 it

3.1 EUTFEXS L3 A WL 1) 5 )

WK A LK (POC ) J2&: -1 53—2000 wm 507285 45 HE 4 SR AL 20 it 7= 08 B BB T2, % A 2R FLAR
AR W RIZE HHE(0—10 em) TREYIFR IR A FR 2R 2R JE 3G i A8 AL R S B R, E DT £
HE POC USSR ZEIE A —13103 AR 5E W1, POC X< 3031 R0 T 9 A o o7 308 7 2 B0y 5 12 88 i e o
PESERR B 0 R it AT B AR TR AT £ R POC A i, (H AT AR AR MR R
O R 18 ¢ N m” a7 17 4FJ5 3 POC S it E T TXHREEH Y H 4N, H3d POC 2 13 Soc
FARFRE A PR MOC R, P DTREXT POC B 52 ma $5u0b 25 520 MOC. (1) 3t , #1151 38 SOC 1Y
it M AR EE . RULEXT POC BRI M & 2% H w2, ANZBFoE B, 38 POC J5 11 Pyl ml Xt
HNIEE Bh = A S R R, HL R JE 1 POC B2 A 3 B i 157 B IR P 0 Lee 45 BUBFST 2
BEE i 6 > HJ5 0—10 em 1J28 POC W35 K THHE 18, 7 s 5 98 5] 78 A [ 20K F T 0—30 em
+J2H POC FEE I A2 1E, b 0—10 om + 2728k B % i A 3a A K BER KRB NIKEKFE T
POC 341, B RUKF IR AR ARAFgEth & B, R it U5 6 — A E K F, 22 1 (0—10 em)
POC il A 78 Ak , R IR AR 2 s /A A a3, S5 B L, 0—2 em A1 2—10 em + )2 H11
POC FH¥IE 2 F15 ¢ N m™ a” ' HZUKF R8I0, MifE 10,25 F150 ¢ N m™ a™ ' Fli &K R/,

POC 34 JF K AT BEAT « (1) i L At~ AE Py s 30, £33 POC & e FHE Y b b | b 355 55 R A d
A St M T RS TR A0 FEARHIRGE R AR ST L SR T A e U P A o A v b A e e
FH T NLF 0—10 em ARAY R B & T CK; = A F (NS) &M FAE Y& B KT CK,0—10 cm 4R
EPEIMET CK(E 3) . MA(NS) T POC FRAL, 1B =2 50538 — R = 0 0 B 3 BRARA 56 (2) A
Jei JOHL AU BE (8 A skl A BT A6 ) DT S B0 LT 3 i, 512 POC; (3) KA IR S 30tk 4 o
FLIATEPE AR, B AL EE = S 0 DOC 7= | [RIRR A LT & s i e 280 0T R 3 i B I AR
SRR R R AR Y DA I - 4 pH (B IR 0 b B A A POC A R A R AT
FEH MRAEALEL (NT A N2) T s — R AR = S50 BRI 18 25 22 5% {3 POC 78 W B B it ka3, il A2 DA
PIAHREGA MR, BT PR N AR S 'R, AR RGN N WS A e AN, K
b, TEAN R 9 A 285 22 G0 it A [ 550 22 ) RG22 R R AR ) A i o R %0

http ; //www.ecologica.cn



1110 JAE = 35 %

3.2 B A LR LI ST SR A i

A U b T B 1 e S e A WL S B S A, POC SRS 11 5 W o i, R 35 POC &5 1
IR ET ALY 30, NI SET LTS Neff 25 YERF 28 i & B, it 08 B T 32 40 MU (4 20 it
FAAYRE . ATF5R I TR PR s S5 AR AR HE 2 ZM 7 45 5L — 2D 5k T A DR 1
1 POC M2, AFSE 13 POC Fi fb i S5 EAT AR 1 AR fL i 3 IRAAL B (N1 AT N2) (1 POC KX
W T AL (N3 N4 T NS) B T0F R (18 1) , T N1 N2 FiT N3 ZR3ER 987 4k v 3 5 2 v T %F B8 N4 N5 (1)
TR (R 2) . BAT, BITFEXT A PR LI 34 a 5 i o5 SR R BA “ IR AU 2, = J Il i 72s 1k
A, FURASTR] b XA () A 25 22 G0 %t G0 T AR 2 i 7 (90 (5 (AN [] 2% 40 i M0 ) o D e FE ) A 1 g
N m™a ' &XF SOC B L T EREM , M7E2 g N m ™ a ' fl4 g N m™ a BT L8000 B A9 fE dE1E
H 54 5 3 IEMIE™ ) Cusack 257 78 92 [EUR [RIME 4K (19 #8HE T MRIEA T RO NS5 56, 25 SRR IWATE S ¢
N m™ a KR SOC Wi Bz 2], WA EE 6 ¢ N m™ a7 KFE FESE SOC 1k, (A 7E 12
24 ¢ N m™? a "EULHE R0 soc &4k,

AR ARAEIE 13 SOC B AL A e B — B N F IR A, EEMEE . (1) B XM Yskik ¢/
N A, U8 75 P AR 22 A0 R e ) B  vh fit RAR BR A C/N R B T4 R (6 1) 5 (2) AT R AY T
PR, A P AR A LS R R (3) 1 pH TR I T HLTY AT s T L
FEAPLT SRS AR B AALFE T (N4 FIN5)0—2 em 209 pH BT 8 (£ 1) . A AdMH soc
WAL TS B TR AR Ah B T RE S . (1) TTHLEH A G 5 A B Z 5R IR sk By 2 ik & 9 = g, fiff 3
BT PR REAR 7 5 (2) T A0S i U7E 6 WL o e 3T DR 0 f s 256, LA v I SRR Pk 23 i 3ok
U0 (3) AR W RETE & A i BRI RICR A A= W 386 22, vl AR SR A R 33 2R A% o 258 94 1) FH 4L
WLl SOC B kAR FHsE 7
3.3 FUTRENT R A A ALK 1) 5
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