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Reponses of Soil Total Organic Carbon and Dissolved Organic Carbon to
Simulated Nitrogen Deposition in Temperate Typical Steppe in Inner Mongolia,

China

QI Yu-chun', PENG Qin', DONG Yun-she', XIAO Sheng-sheng’, SUN Liang-jie'”, LIU Xin-chao'®, HE Ya-
ting*, JIA Jun-giang'”, CAO Cong-cong'”

(1. Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China;
2. Jiangxi Institute of Soil and Water Conservation, Nanchang 330029, China; 3. University of Chinese Academy of Sciences, Beijing
100049, China; 4. Institute of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences, Beijing
100081, China)

Abstract: Based on a field manipulative nitrogen (N) addition experiment, the effects of atmospheric N deposition level change on the
contents, inter-annual variation and profile distribution of soil total organic carbon (TOC) and dissolved organic carbon (DOC) were
investigated from May, 2008 to October, 2011 in a temperate typical steppe in Inner Mongolia of China, and the relationship between
TOC and DOC was also discussed. The treatments in the manipulative experiment included N additions at rates of 0, 5, 10, and 20
g-(m’>-a) ™', representing the control (CK), low N (LN), medium N (MN), and high N ( HN) treatment, respectively. The
results indicated that the concentrations of soil TOC and DOC decreased progressively with soil depth in all cases except for the DOC at
10-20 cm depth in individual years. The increase of N input in typical steppe did not change the vertical distribution of soil TOC and
DOC, but reduced the vertical variation of TOC and increased the vertical variation of DOC in the surface soil horizon. In addition, the
contents of soil TOC and DOC at 0- 10 ¢m and 10-20 cm soil layers changed insignificantly after the continuous increase in
anthropogenic N input for four years. The soil organic C density of 0-20 c¢m soil layer for different N treatment levels varied between 3. 9
kg'm™? and 5.6 kg-m >, and the soil organic C densities of fertilized treatments in the first two years were similar to or slightly lower
than those of CK, while in the following two years, the increase in N deposition gradually played a positive role in increasing soil
organic C density, but the differences in soil TOC and DOC contents between CK and fertilized plots were not significant (P >0.05).
The ratio of soil DOC to TOC ( DOC/TOC) varied from 0.32% to 1.09% . The increase in N deposition generally lowered the
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proportion of DOC in soil TOC, which was conducive to the accumulation of soil organic C. The change of soil DOC was positively
correlated with that of TOC (P <0.01). The temporal variations of soil DOC in different N treatments were all far greater than those of

TOC, and the soil DOC was the important sensitive indicator for predicting and evaluating the response of soil C pool to the change in

atmospheric N deposition in the temperate grassland ecosystem.

Key words : temperate typical steppe; N deposition; soil; total organic carbon; dissolved organic carbon
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£10~20 em T2 LN 4bH B % F CK(P <
0.01) 8 MN 43 (P <0.05) &b, HA4E 4y A [a] 4b
PR P E] Y 22 0P AR & (P >0.05). MEA 4 a Xt
THHHIEFLZE 0 ~20 em 9 TOC & =725 16 3R
TP B B LN K P-4 BRAE it 2 AR
$FF 10 ~20 em +J2 TOC &M £ H—
FE B PR EAE .

G, 0 H7 ] — Ab B 4 32 TOC &5 4 () 4F bR AR
6, %5 F 0 ~10 em )2, Br MN &b BEAE PR 25 5 AL
BERFRIRAN A8 CK 76 A [R] b 335 DL 45 il ik
TR 45 3 a (2010 4F) T3 TOC & & B35
THAL 3 MRIGAEGY (P <0.01) , {HH A 4E 5 7] 2%
SARBE(P>0.05) , MN &3 2010 4F 44 TOC F
¥IE i 2009 425 W (P <0.05). XFT 10
~20 em )2, Bk CK ZbFRAI, 3 i 0 Ah 21 75 it 2
JE AR 0 258 T RIPI AR (P <0.01) , B 25 Jit AU Y
AT, BHEW R JZ TOC & =4 Frign.

25.0
8 0-~10cm & 10-20cm ® 20-30cm © 30-40 ¢m
Aa Aa Aa Aa
20.0 T
. N Aa
_ N \ Aa N Ab
o \ \ N
) = b L AD Ab N= NJAb t:
20150 N \| N NS
= Ac N N\ A \E NE
£ NN I ¥ ¥
e Al N \E pd 7 \E =
= 100 = 3 \E, ’ p NS ==
= H | NB N b NS NH
= NS \E f v N NE
N NS ’ b \E N
N N / ’ N NE
0.5 INN | NS \E ; N NS
N \=! NS N=
N \E ’ - NS N
NE] N / ’ N NS
J|NE \E i N NE
n H J ¥ 1 1 =' L d L b 1 = 1 1 1 ' 1 \= 1 L
LN MN HN LN MN HN CK LN MN HN CK LN MN HN
20084E 20094E 20104 201 14E

Pl P e o e A A R i R 22O A K 2 YN AR 22 (n = 8) 5 A[F]

AT

BRI [R)—4F Oy AN R Ak B ) 2 S 2 )

BFKF(P <0.05) , AR/NEFERR R — AR AR 20 8] 2 57 2 51 8.3 KF- (P <0..05)

E1
Fig. 1

BABFERERAETIE TOC 5 fHHE

Soil TOC with different depths at four nitrogen treatment levels in temperate typical steppe
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Ak, R Z 3 TOC &8 K w BRI
BAARRZ 0 ~20 em HIEEA VR E (K 2).
MEEAS0 ~20 em H2KF AR EL A LA
PUBRBEETE 3.9 ~5.6 kg-m 222 [0) 2850, it & B ¥
SERTAIEALTE O ~ 20 em 43 M HLRR AR 25 B 4%
F CK 35 CK Hzl, 1 it U5 PO AF il 2206) - 48 2,
A BB B 2 R — 2 I e A B3 it 25
3 a MN Zb3FE i % T CK #M (P <0.01) , Hi4 Tt &
AEFE 0 ~20 em 58S HLIR S KT CK, {H[F]
—AEAR AN [ b 3R] 25 S JF AR IR 3 0. 05 19 b 3 MK
S SRl — AL HLE A MLRK BB AR B 25 5, A
2 T LA A TR A P - 38 36 2 AT MLAR 25 5 1)
PR S S A — 3, AR AL 0 ~20 em 2
SRR LIt A 3 a i, H 5 H AL
P22 ik 3] TR 2 (P <0.01) , HABAEGy [A] £
SEAT LR % B B AT PR S U1k 2, (R4 B 1] 22 S AN d 3
(P>0.05).

2.2 AU RR 3 DOC & =152

545 TOC W3 B Atk Ja A i 22 5 i & 5
14 DOC F &I & 58 4 52 B0 ) B - 398 R 38 184 o v
PR (I 3) T H R A 4 a )2 10 ~20 em H3E
DOC S HZMMEFET 0 ~10 em /2. {HEASEUL,
B its A5 2 a ARIEAEFE 30 ~40 em )2 DOC &
Wk B FET 0 ~10 em T 24,4 a BLLE S O
~10 em 510 ~20 em +J2 DOC FH M 2EFIFA L

6.3

—o— CK

—a— LN

[
o0

[
[y

b
oo

0~20 em 4547 HLER % e kgo-m 2

38

“72008 2009 2011

KRS

2010

2 AEREKFLEO~20 cm TEABFNBREEREEREN
Fig. 2 Soil organic carbon density of 0-20 cm soil layer and its

inter-annual variation in different nitrogen treatment plots

DOC Py A8 5, {H bifi 5 it A 2R 47, 108 5 PR 4R
14 DOC FH 50+ B /NFRIPIAE. BLsk, 5 TOC
T AR SFA L, BRI AECE 2 a 4b, HoA AR 14 DOC
1) 3 FL A 5 19 /NF TOC.

EjANTR) AL BEOK T3] 38 TOC 75 & 1% ¢
ZHAZEML, ARG HE DOC & R7E 4 S Ab B
JEARFIH N —B X R (K 3). 6 — 12440
44 DOC & BEAEANFFM A &AL, B0
~10 em BJE 10 ~20 em + 2, BR T A 2 a A9 0
~10 em LK 10 ~20 em +J2 HN 4B 5T CK
ARFRAN , HABAE it 2 14 DOC 5 2 {52 R
BE. 4 BLEMAN TEMEZE 0 ~20 cm T3

e J= Y — B A~ EL 3 =~ ‘E/
F. 5 CK M, AWM T EIZE 0 ~40 cm 13 DOC FEIFARRI BE DY,
350.0
@ (0~10cm
8 10-20 cm
3000 b @ 20~30 cm Aa Aa
0 30-40 cm Aa
Aa Aa A
2500} Aa Aol Aa e A T
0 Aa
% Aa Aa
= 2000 }
- .
§ 150.0 Ba §§ \E *E
0F ; : H RH = H
® Aa ABa | b N L R F N N N
H Saa T ao T ¥ M E N N M M N
d Ad “Aa Aa |X0R e O RE R S RH RH BH
R [1a R b ab |20 N H M N M H N RH N
N AL &l [Ae 7] Ao o 1T NL BT H N N N N N N N
bH BEITT B s el b5+ RE = b tH RH b e hH b
NET R RRLT R L[ Ab H| T R H M N 5 N M M
300 1 | RS §:3 R Nl §,¢ s=i A= §: H N N §: N M R
NN (N (N BN B N M N H M N N
N | R | N | R | Esi‘l SEEI N E M E N N N N N
0 A | | A | REA hEA L | | REA tH AH RH RH N RH RH BH
CK LN MN HN CK LN MN HN CK LN MN HN CK LN MN HN
20084¢ 20094¢ 20104 20114
ALPRAKF
P B S A L K i R 25 O A K B 2 U E MR FRIE R 22 (n = 8) 3 A RIK'S FRERR [l — 4 03 A 7] Ak 2L 1] 22 35 30

BEKTF(P <0.05) ,ANF/ING LR R — A5 R R 2 UK ] 22 5 15 81 i 25K F- (P <0. 05)
3 HARATFELRFRAAELE DOC 5 HIFE

Fig. 3 Soil DOC with different soil depths at four nitrogen treatment levels in temperate typical steppe
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B % 35 %

X} He TRl — AL BRK ST 3 DOC BY4EFRAE 53 (1]
3), % T 0 ~10 em +J)Z i 5 5 P4 18 DOC &% &
YIS FRTAE  (HBR CK 5 LN AMBEAESS 2 a K
T HAAF A, HoAth b B[R] 473 8] 22 57 90 A A )
0.05 Ay B ZF MK XFTF 10 ~20 em + )2, )54
+4 DOC & & E AR B & TR AR , (HOR [ b B
IAEPR 22 IR A SE M. 3 it AL BE F E R
MRS 4 a BEFHTHE 1 a(MN 5 HN) 555 2 a
(LN 5 HN) , 7 CK ZbFEW RN 2 2 a B3
T HABAER (P <0.05) , 55 CK 423 0 ~ 10 em +
JZ DOC 4FFrxt H 5 & AHR].
2.3 +HETOC 5 DOC BIHEEARfb K R 4T

+3 DOC 5 TOC LR ( DOC/TOC) # Fr Ky
+HE DOC AXIE L . AR DOC AYAMIE L
BT AT BRAS [ RFFE A TOC B 522 5% DOC 1)
S, L DOC 4850 7 et T AR AAC R 1 e () AR 1
I EAT DATE Jin 2 5 b Sz et - A LA T Y 22
S, WFEER, T DOC B B s B+
R T NI Vit R

XF0~10 em HJZ(F 1), DOC/TOC 435HI7E
0.34% ~ 0.87% (CK). 0.47% ~ 0.83% (LN) .
0.41% ~0.74% (MN) LA} 0.35% ~0.76% ( HN)
JEFNAR S, HERMEASE 1 a A9 LN AT L K it 05
2 a i 3 it AL FEH DOC/TOC W8 & T CK 4h, H
AAEDYIE A AL EE DOC/TOC 1Y EL B/ T CK ;1%
T10 ~20 em )2, A [F4LFE DOC/TOC BY7ZE fk
BElZr 94 0.32% ~1.09% (CK) . 0.32% ~0.92%
(LN) . 0.43% ~0.93% (MN) LA % 0. 42% ~1.06%
(HN). 50~10 em LJZ2HHZEML BRIMGEAS 1 a 19
LN AbFH DL Kt 056 2 a A9 3 ANl & AL FEH: DOC/
TOC W= T CK 4, HARAE Ayt Z 4L 2 DOC/TOC 1)

190.0
1700 | y=20.0dx - 253.11
R1=051,P<001, n=16 ’.
- 1500 | .
2 :
g 1oy .
oH
& 1100 | .
a 900 b . .
B
T 00 .
o *
3001 (a) 0~10 ¢cm
30.0 . . . .
12.0 14.0 16.0 18.0 20.0 22.0
EHETOC S fik/g kg™

= 4

HE B4/ T CK. il 040 B E 3 RAIK T 3R )2 4
DOC 7€ TOC Hr i e, eah , MORTRZ A He
BokE BRMAS 2 a i1 0 ~10 em 12 DOC/TOC
B T 10 ~ 20 em A, HAYFA3 10 ~20 em 13
DOC 7E TOC it He ¥ T A — A0 BEAY 0 ~ 10 em
+Z.

#1 ARERAEKELEDOC & TOC Ktk HIY

Table 1  Proportions of soil DOC in TOC at different

nitrogen treatment levels

DOC/TOC/ %
\ S E K T
) RALFKY 0~10 em 10 ~20 cm
CK 0.50(0.13) 0.58(0.18)
2008 LN 0.60(0.18) 0.61(0.29)
MN 0.41(0.21) 0.43(0.15)
HN 0.35(0.13) 0.42(0.10)
CK 0.34(0.12) 0.32(0.25)
2009 LN 0.47(0.21) 0.32(0.15)
MN 0.57(0.16) 0.51(0.27)
HN 0.65(0.34) 0.59(0.17)
CK 0.77(0.41) 0.86(0.33)
2010 LN 0.74(0.13) 0.78(0.51)
MN 0.72(0.43) 0.86(0.66)
HN 0.71(0.51) 0.81(0.50)
CK 0.87(0.92) 1.09(1.20)
2011 LN 0.83(0.75) 0.92(0.65)
MN 0.74(0.32) 0.93(0.40)
HN 0.76(0.80) 1.06(0. 83)

1) R P RUE N I (B 22 )

WAL, £ 6 A & A Oy A TRl b 3 - 38 TOoC
DOC ZfbZ [ R T LA (Bl 4) , PE Z E 5
AR B W IEAHOCOC R (P <0.01). X
B, T3 TOC By 2847 — & BB F il 29 % + ¢
DOC 97284k, [FA}, FbdE TOC 5 DOC Ay i a] A% 5
AL, AN [ B A 435 DOC 25 Bl s 7] 14 725 S5t 447 37

190.0

1700

1500 r

1300

110.0 1
y=2473x - 26928

90.0 1 R=073,P<001,n=16

+HDOCH fit/mg kg™

~

=

=
-

(b) 10-20 ¢m

12.0 14.0 16.0 18.0 20.0 220
FIETOC S fit/g kg™

REEX 15 DOC 5 TOC HBATHEER

Fig. 4 Relationship between DOC and TOC in the experiment plots
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KF TOC, 5 TOC WZEfLA EL , 3 DOC A8 fh 5T
AR AT TG

3 itig

3.1 JfEExF 3 TOC, DOC & &A8 Mk J Hokl .56
NP |

ARWFIEIELE 4 a B /N XA 56 % B, it 00T
FHFRIZ 0 ~20 em 3 TOC 5 DOC & HEIFLE
FR. SABEE RS AL, Unlu 25 26 V0 Hb
A H | Neff 25 ZE @ INE JFEMHF | Zeng 454 £ i[5
BHRIDUD M5 5 a 19t 0056 b 25 oK % 0+ 4
TOC & &8k, XT3 DOC, Sjoberg 45+
TEFi SRR 2= A2 Ak L % Currie 2510 7 56 [ 04 14
FRA ARG Pt R & PR 20 H 2 3 DOC 1Y
AR, AT R R AT BE S R R R R AR A ) 1 48
A BB AS [ P55 e A7 7 25 S B R AR I B VT A
K. —RERUL, MTED . FET-MR R M HAR R 434
AR HE TOC B EEORTE. A b, 78 it & A 56
2 a 553 a XPANTR A AL H b | 5 R R A AR
AEHEAT T RIS E , 25 SR W], LN, MN 5 HN £b 3§
AR FF- Y b 1 AR ) e USRS 2 a 430 B CK 3
T 13.5% . 11.7% VAT 18.5% , A5 3 aiX 3
ANRAL P CK 43 03I T 26.1% | 38.0% 5
36. 8% (HMARE R AT, 5 SC k) B b
A DI RL I i IE O IR AL T I 2 1A AL
Wk, (ApEE HR A A AN E L, A
3 LU A8 5 1) b1 358 534 3% DUR] TR U 22 1))
REMEATEA VR R0 AR RS L 2 s, L35/ T
CK(F2). MY MR 530 L B R8> TR &R
R A KL A3 D 0 ) - 8 R B U3 | A — R B K
T4 7 b BRI RN 5 55 0 [R] B Xof [] — 5, ]
oy R RIS R FE 8 W oy f R R T
RIS NN P8 7 10 4 i ik 238 TGl 2 52 ) (HJ AE
I3REY 398 d Z 5, MN F1 HN A3 3 7% 9 7 e ot
TR U] 720 4 ¢ B HE — 5 A 10 A it S B
B b Y 7 ) ) () RIS T R 9 A ) A i e R
PR, 76 R AH R Z000; i e R sg ) F, £3% ToC &%
BRI BE. TP R R IR X & 0T H)
FHVHE AR A 1 o o7 A7 A — 2 25 57, DRt R R 3R 7
RS 5 1 XA AU A B A S B A AL
B AN [ A U5 18 A 6T 3 AR A8 b I T F K U 1) (v A4
TG 56T T WA 0 ARk TR AR A S N Bt
mats RIS RN AV S

X HE DOC, —MeiA Ay H a4y 3 282 LR HE

% SRR DL S o e B N LR . SRk &
Sy ETS T HOR IR R R SRR R XL
GBI T AR ) LA e - MR MR AR B
IR REAZ 3 R AR A iy L [R5 . (R, e T K
T DL B35 2 W R ) 5 i A W R SR e, Y
AR ARG A A AR A T LR B 7K AR Ak 1 i i B TOC
PR 5 e pH BT A A
HAL SR S R T D)0 g R it
RS NH, W8I 30 5 S B fn s IR vl 45 &
TE LSRN ik ) o, 5 2 4 van A AL 1 35 fe
PESY T AR IS 45 pH AT [ S £l gt vk /b T A
BT HRE AR 3 T A1 70 i 50 T oA AT E S8 A 1L o vy ]
Ve it 2R TR A SR X A O 4 T
Rt 2ok +HE DOC &&= A9 TR Rk, A
L TOC, -4 DOC 75 A5 53 X6 00T R A2 Ak 14 i o B
DU A 4. S UL, KEWFIE R, K it
PRRE X 1= 6 HLA 10 52 ) =5 SR 0 T T A L
B A BT AT AT AR 5 S A3 B B i D B
S TR UG 1 A SR R 2 B R0 DL R
A ] ) B R A T2 T e = A R T A AL
WD DR REAR T RUS 3% DOC 286 M HLAK 78
BASH IR BT R EEB]. DOC H ] B RS i T

TR PR E .
x2 TRBALEEMEWRBLL LR
Table 2 Comparison of root-shoot ratios of grassland

vegelation among different nitrogen treatments

B - A

RALAKT 2009 4F 2010 4
CK 7.85 4.89
LN 7.62 3.97
MN 7.47 4.27
HN 6.33 4. 18

3.2 AN THE TOC K DOC e B4 A4 AE B 520

ARG, ASF AR A A BE 3 TOC 5 &3 Bl
TR B B R R, AR FERE 0 ~ 10 em
TR S EH R ES THT3IALZE(P<
0.01) ,/H20 ~30 cm 5 30 ~40 em +JZ[E] TOC %
BERARE(P>0.05). 5HAF 25745 B M
HfT | 11 TOC A AT B R R e
HAEZAS R GE b I 7 W 0 o i A IR I 0T 1 S A
Somp FEAE TP ERIED WFSE X R R AR AR AR
Kk (BB FEEES AT RIZ, HP 0 ~20 cm R
ZEWEAEH 0 ~130 cm MR ALY REMW
52.6% " FRIZ0~10 em 45 S 0 ~30 em B
A 7= T8 77.8% T AR A K B S At
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TR AR R AT B AR R ) A B A AR SR AR SN it
R AR A i I 25 R R RS A K 2R
0~20 cm IR EY) R EH AN 20 ~40 em AR E
Y s A, FHA 3 HEA BTHYA
20% ~50% 24T GG E AR R B 4 WA RIFE T
A A DR AR R A DA PR T i R R
SARAEAR KRR B F oo T 48 TOC 19 3 B/ A
FFAE.

ZRZETOC Mm & a, MY SRARENE
AP VA A 18 3R 258 B K A RO S I, 1 g
DOC 7% 21 52 2 il V% 5 348 o v 2 ik ) A4 A8 Ak s
P ABTERLAESRE T Bl E AR TR 3G I, By
MR b | BN 2 BOAK R & AR AR AL A 5 A —
AR AR R R AR X it — 2
R T 148 DOC YRR S H0E AP 1R
FE5W3)Z DOC T H 4 5 W e T CK. Hi T
DOC Gy iEFoK, Il gEBERE K kAT F BT ET
2 R Rt ZEREOK RS R ARy, 158451 )2k DOC
et il A SRR B A B 0 B 3 AR L. AR
FH L ERESE 4 a ARIAEFEEE 10 ~20 cm 3
DOC &HAH0~10 em +25H4.3% ~13.5%. 5
PREESEO IR 36 7 FE R TE PR AR % £ DOC
T AL AR R B, DOC 7 1 5 s (A J2
PRAEIT HL 2, T J2 U BRAE 8 ~ 10 em )2, Hs A ]
et TR +4 DOC 52 3 1 1 Wy sl K
WEVER AR . (R Ed A, i T 5
TR X K A 3 /DN DRI S Rk A AR
s H B R EEET R, 5 10 ~20 cm +)2
DOC =LA M DOC/TOC B4 F 0 ~ 10 em, i X F
TIEFZmRN. AN E A K38 i AR TE—
SERRE FRASR T +3E DOC W E 05 (HE A R
AL 38 o, AR 2R A 4 i 3 T LU AT S R A1
IJ RS, P Bt fh 27 S0 T A == A 50 A T 5 e
T, A BB 5 T 2 DR R TR ) i = T A2 B
AN = O/ B 8 (R TS e 1 Y4
R TS AR R 1 DOC F Ik A HE M
SIS, R i S AR 48 DOC 1 1 H 4y
SEBCHTPAEA BTREAR , (0 LA 43 A R AIE 1 22 Ak ik
R4 R 1 — 25 KA.

4 Hig

(1) MiEAEFE 4 a W EHEZ 0 ~20 cm 1
TOC & BRI TC B E M. AREAEF0 ~20 cm
TR K 3.9 ~5.6 kg-m 2, Jiti AL HT P

AERE AL FE O ~ 20 em 38 BOE HLAR % B YK T

CK 5 CK 3T , (H e &5 AR, J E Xt +

B A MUBR S B R S I — e R R . R 4E

£y . AR AL HL R+ 3 TOC 5 4 BE + 3 R

ARG TS 98, it RIS T - 58 TOC A% 2 1 AR 5.

(2) 2t 4 a BYIESLE A AL HE A [A] A& Ab K
SEEILL K 0 ~10 em 5 10 ~20 em + )26 5 DOC
PIRFIN 02 22 57 SZWEE A2, A 5l A
#3110 ~20 cm +3E DOC FEMEE T 0 ~10 em +
2. 5 CK ML, it A %A 7 3 DOC 1 TE H 5
AR AE3E T A B AR S5 3 il 2 Ak 3B il
A4 afy10~20 em )2 DOC HRHEFEHTH 1
a(MN 5 HN) 345 2 a(LN 5 HN) &b, HA4E 043 [A]
+3E DOC WAEFRZES AR E 1 CK AL 0 ~ 10 c¢m
510 ~20 em HEWRICNEEL 2 2 BEMKTH
AR

(3) A[RAEFE O ~20 em +JZ DOC/TOC 7E 0. 32
~ 1. 89 YU [H A2 3l , it 04 B 3 AKX T DOC 7
A TOC T d7 (1 EL) 5 BRIGEAERE 2 a 190 ~ 10 cm
+J2 DOC 5 TOC 4 Ll & F 10 ~20 em #h, H
AAEHY 10 ~20 em 9 DOC/TOC ¥4 F 7l — b By
0~10 em 2.

(4) ¥+ TOC 5 DOC FY7Z8 4k B 3 1EAH ¢
AR R A HE DOC B & Rl B[] 19 48 5 33 K F
TOC , Bl 135 DOC % TOC ®F R I 1728 4k o
SRR,

SE Xk
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