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Abstract:[ Objective | The aim of this study is to explore the effects of different sedimentary layers on the
CO, production and transport in soil depositional profile, and to provide a theoretical basis for quantitative
assessment of the intensity and function of carbon source/sink in the erosion-sedimentary environment in the
Loess Plateau. [ Methods] Soil columns were filled with sieved soil to simulate the depositional soil layer.
Three concentrations of *C-labeled glucose solution (26, 52, 104 mg C/kg) were added to the top (2 cm),
middle (5 ¢cm) and bottom (9 ¢cm) of the 12 ¢cm high soil columns. During the incubation period of 10 days at
20°C, the effects of different adding positions and glucose solution concentrations on the apparent CO, emis-
sion rates were compared and analyzed. The individual contributions from different organic carbon sources to

apparent CO, were analyzed by comparing the stable isotopic signature of the CO; and soil, with the attempts
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to explore the effect of exogenous carbon input at different layers on the mineralization of sedimentary organ-
ic carbon. [Results] (1) By adding low-concentration glucose, the mineralization degree of exogenous glucose
was 38.6% ., 65.1% and 50.9% at the top, middle and bottom, respectively, with significant difference.
However, with the increase of glucose concentration, the mineralization degree of each layer tended to be
consistent. (2) When the glucose was added at the top layer, the peak value of the §"C in the apparent CO,
appeared the earliest on day 1 with the highest values (376%,, 1527%,, 3176%). When the glucose was added
to the bottom layer, smaller peaks of 8" C in CO, emissions (131%,, 236%y, 645%) were observed and con-
sistently with a time lag on day 2. Moreover, the effects of different buried layer on CO; transport and emis-
sion were more evident when the glucose concentration was low, whereas little difference was observed when
the glucose concentration was high. [ Conclusion] The sedimentary layers in depositional sites can significant-
ly affect the mineralization of organic carbon and the transport and emission of CO,. The quantitative evalua-
tion of carbon source/sink intensity in the Loess Plateau should clarify the influence of the sedimentary layers
and concentration of exogenous carbon input from erosion runoff.

Keywords: exogenous carbon input; sedimentary layer; glucose concentration; organic carbon mineralization;

gas transport efficiency; stable isotope

AR R S A HL T B R A
Z— o - B AR Tl A e TR A T 0 50 AT A TE K
W, Horp— A FEE R R R H AT IE 2 R X
A BRI 5 B 5 Ak o I A T8 B 0B X316 v 3 UK A AL
et AL sE =, B SRR S AR R ™ Y
b DX 22— AR A R e A T B 5 v 2 DX Sk A9
W, IR H A R 4 R b XA A K DOBLX (i
R HIAE) R E AT R RV AR Rk R
N 1~30 Mg/km® ™ BT —4 B K 34
BUBR PE™ TRk, B A T AR X A ML e e %o 2 o 1
il X el b VAR L D R A K X,

AT 22 DR DT AR U V0 400 %85 T b B 44 352V i
TUBUX A I 52 b 76 R I R i e AR 4
o AR TR YD AW HE AT B A DL AE DU R
DUBEHAN S M 7 0 AR )23 3500 T A 2 2 1 RN LB 45
PR e T R R R BB A3 A S
1, Blume 25 Z54 1 C M4 7 ik & B R HEBUW CO,
F1 90 %3k 1 FHE3E 22.5 cm G P9 ;1 Wiaux 25090 ] %
I, SRS TR XA LA s 4 (2% 2 4 0B T R
BE R AL AR LR AR T 'R
il COL P BECR, B R )Z 10 em X FE M CO, 19 57
R 90 Y0 o 1 BB TR 2 R X 2 R CO, 38 2 51 #ik
EH AR . L AR R AR TR G AR v AR A A T
PR IN LA B e Vb J50RE 1) 3 B DT RE R AE , U8 U0 A7 MLAR 7]
FEVURR X 3% 2T 2 A A [R) 1 i 4823 -, A 1
PR 5 R R B I HARSR R [ PR YR Y AT AL
TR AE A ) J2 IR B AR R AE L CO, 5 6 385 3R LA e 3 26 WL
CO, B 5T 1k 55 AL B iR R I 5E

ASHIE 5T 38 5 A A R R BT

J2 3 X6F b BT AN ) A 6 V5 Y I o7 B R R R 4 A
FM CO, B il 3 2R 1) 52 Wi, i A7 AN [) A5 AL Atk o 15 6F
FWL CO, B TR L 2 107 835 A 7] 48 341 )2 457 % 41 V5 Al
WAL A CO, HER A5

1 #MBEFRE

1.1 HREFAEHRRE

AR LR A TR A B TR RS R
NI (35°13'—35°16'N,107°40'—107°42'E) . )& T
B R R S R Y R R A AR X, R P 3 A
SRSy MR IR Y RN YA TE 3 R, 43 0 o R ik A A
26.5%,41.0% 1 32.6 %", BEK EEEPRTE 79
HCHAEBRM 60% A4 . 22 W., #lim L Z2EE,
B 5 TR N =i 3V B LN N e N - L
5 6 000~10 000 t/(km®  a), i ¥ K & e v 7E ¥4 18 T
U R HERE T 5 7 2 ) R R 2 (020
cm) , FIERAHFEE TR YT+ A PR & i 6.50 g/ke,
RS 0.62 g/kg, TR E & (< 0.002 mm) 1475,
TR K 4620, HHEJHZE Bk & 9.0%,pH 8.4, AT
SR BTA AT WA YR 22422, AR, JF 4t 0.5 mm
i o A FOL T AR - 40 %% o
1.2 AR

B SR X 20t R A TR B B R T AE DT RRIX
CAnRA 3D FOA Y + 2 R B ) 1960 A48 M3k 50 cm
FEZETVE) 25 em 24, JEAIRI B E T 3 Fh
BCHIZIERANZ AL . B AE E3B 2 em P 5 om 5K HS
9 cm; A1 3 FC AR Ik 200 Y fE Y R C,
100 6 1A=t C, 50 Yot A= Wit Cs o3 AT AN VS 0 7 24
BEAGT IR, AEFIb IR E 3 AN EK,



6

TS PP ORRJZ YA HLBR AT AL A CO, HE R W) B B80T 52 153

Xt FUTCRL X 5 5 R J2 A AL R Sy 48 2 200 1
BB AR R DTRR X 3R 2 PR I 0 K T T — B
Wb F S A A AL R L R G R R A R AR HE TR 32 ok
Ui, M Wiaux &1 15 H A9 U0 X A R8s HE O
JE L FRATTRE KU 4 S5 1) MR 43 2 T Il 3 AR
BRH1ILMTHERERP(EREHN 10 cm) B 12 cm
i e OB LA HLAR 0 6 55 0 BR HL X R CO, 53
ke Rk e 200 I AR e Ol T A b
il B 7K 2 I O IR A 25 W A I X 50 7 2 W 38 LA WY
TR HBEATERM, IR E 20% Sk BN (SRR
M )2 5ok ) . R O TR IE S A
M — M B B AR R 50 16 I KR 4y
JZ U E A, HL A — 2, B — K A
PRUE A A R B — 20 LSO PRIE S A E R —
FHHEAE D, EREREE RS B T 20°C 44 T R E R
FEIG B FR AR Hh HEAT 1 3% (HWS-150, B b ED . 85
FEWIM], T4 K 9:00—10:00,15:00—16:00,21:00—22;
00 =AHiE] BE (A CO, /H, O 434X (LI1-850, Licor, 3&
ED M HEGE R B R AR RS % A 1 b,
L A AR T2 SRR A Il 3 — A Ak e 6] 057 28 4 4%
(PICARROG2131-D 43 ¥ CO, i C & &, 835+
K »CO. HEM B 458 282, B HE CO, ™ C A
Xif = BE AL AR 2 KR CO, KT, 136 B AN [R] 48 12 o7
SRR AE 10 d JFEARARHE T, B4
S o XFASTR] (1 Ak B 0 A A R BRORE DU B 5% 05 1+
Herp B C At BRI 5 00 1 (8], g AR A 2
E AT AN K S PR RR A B KR —

; CO S = CCHERHMZE
L COMB ] TCREALRE
t t
2 cm
12cm 5cm
- 9cm
10cm L S mE L RE
it HR4H (26/52/104 mg C/kg)
CREmMBEI
: 60%EE 20°C  HFIOR

B 1 AR R I i E
Fig. 1 Soil column simulation control experiment design.
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Fig. 2 Temporal variation of apparent CO, release rate after glucose addition at different concentrations and horizons

2.2 AEEEERNKESRIMBELTHRNSE §°C

AN TRV APIE B e B X6 2 AR C AR 3 B 5
B, A5V B AR SRS 1 DR 1 B0 06 {1 LS e 5
B CAHXT = B A B AR (T 3) . LA 55 TS M 8 A JE 1
HEIMES AU C A =F BE (B A 3176.1%0, 24
SRR IR BE R AR 1Y) 8 A% TSN rh e B2 AT AR 11 2 4%
(B 3A,30), ANFERIZ A AR /)N, . HRe i 16

(BB TE]  ELATT 35, A S e B R L o0 v IGER Y
B C AN EEUEE 23 1M 3176.1%0,802.1% 0, Fil 645.5%, (&l
30), THRSHER" C AR EEAEAEAESS 1 Ratih (A,
MCHRIE 2 AR5 2 KA I, AR IR R A B, AN
RIS INASE B Y™ C AH X = B 0 7 R AT L TOU 30 e A 3 i
FRF AR B B SR 5 1 3 NI ZE AL C
AR = BE R R B R < IS ER = rh 8 = TR (1A 3)

g 400 - 31600 $3200
5 0 amwe S b muwe 5 0 cmwe
" 300 H i L £ [
| A | 800
=00k & 300 |
0 I 600
£ £ 200 o i
. 100 [ £ I £ 400
S :i F@ g 100 E@ n 820033 {%
= i B I F% I F@
- § o G e | HHAEE A
12345678910 12345678910 12345678910
B IR IE/d BIRHE/d B IR Ia/d
TR ] =3
AR R RO 3 IR AR VR v B L T (R 5 B R R SR BREEHE B CO, RS C AR FE S e A RS C A FE AL R B — 1T Y A .
B3 AEREMBAEHEFMERMN CO,F 6" C KRS B T L H1E
Fig. 3 Temporal variation characteristics of 8" C in apparent CO, after glucose addition at different concentrations and horizons
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Fig. 5 Changes of daily emissions from glucose sources and soil organic carbon (SOC) sources in apparent CO,

with glucose addition at different concentrations and horizons
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