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Variation of Soil CO, Flux and Environmental Factors Across Erosion-

Deposition Sites Under Simulation Experiment

DU Lan-lan', WANG Zhi-gi', WANG Rui’, LI Ru-jian', WU De-feng’, ZHAO Man’, SUN Qi-gi’, GAO Xin',
GUO Sheng-li"***

(1. Institute of Soil and Water Conservation, Northwest A&F University, Yangling 712100, China; 2. College of Resources and
Environment, Northwest A&E University, Yangling 712100, China; 3. Institute of Soil and Water Conservation, Chinese Academy of
Sciences and Ministry of Water Resource, Yangling 712100, China)

Abstract: The CO, flux from soil is an important component of global carbon cycle, and a small variation of soil CO, flux can
prominently influence atmospheric CO, concentration and soil organic carbon stock. Soil erosion significantly influences soil CO,
emission. However, the process of soil CO, flux during soil erosion and soil deposition remains uncertain. At the present study, a
simulated experiment on soil erosion and deposition was conducted at Changwu State Key Agro-Ecological Station, Shaanxi, China.
From July to September in 2014 and 2015, soil CO, flux was periodically measured using an automated CO, flux system LI-8100 ( LI-
COR, Lincoln, NE, USA) and soil temperature and moisture were collected by series data collection system of soil temperature and
soil moisture (EM50, DECAGON, USA). The measurement frequency of soil CO, flux was once a week during 09:00 and 11:00. Soil
temperature and soil moisture of 10 cm topsoil were measured continuously (at an interval of 30 minutes) during the experiment. At the
same time, runoff and sediment were collected as well in each rain event, and then SOC content in sediment was measured. The results
showed that soil CO, flux between erosion and deposition sites had a significant difference (P <0.05), and soil CO, flux at deposition
site [ mean value 1. 38 pmol-(m*+s) ™' ] was 31% higher than that of soil CO, flux at deposition site [ 1. 05 wmol+(m”-s) ~'], while
temperature sensitivity at deposition site (Q,,: 8. 14) was 3 times as high as that at erosion site (2.34). Soil moisture at deposition
site was 19% higher than that at erosion site (P <0.05). Soil temperature was slightly higher at erosion site. The average SOC content
(7.26 g-kg™") increased by 6% in the sediment compared with the initial SOC content (6.83 g-kg™'). Soil moisture and SOC
redistribution across erosion and deposition sites were influencing factors for soil CO, flux under erosional environment. In conclusion,
soil CO, flux showed a significant variation at erosion site and deposition site. Changes in soil moisture and SOC contributed much to
the difference in soil CO, flux across erosion and deposition sites.

Key words: erosion site; deposition site; soil CO, flux; soil moisture; SOC; soil temperature; runoff and sediment
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Fig. 1 Diagram of experimental plot
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[E2(b) ], AR (E 1)  DUR X3 330K 5
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Table 1 ~ Comparison of soil CO, flux and environmental factors between the erosion site and the deposition site

X sl 2014 4E 2015 4F S
43 CO, WM/ wmol - (m? -s) 7! 0.88 0. 10 1.21 £0.25 1.05 +0.23
X KA/ m? om 3 0.20 £0.01 0.21 £0.01 0.21 +0.01
+ HEIR YA/ C 24.06 +1.21 22.18 +2.13 23.12+1.33
+HE CO, BRI (Q)) 1.89 +1.10 2.78 +0.78 2.34 0. 63
+3E COo, HERIME wmol - (m? -s) ! 1.08 £0.18 1.68 £0.34 1.38 +0.42
FORX KA/ m? om 3 0.23 +0. 00 0.27 £0.01 0.25 0. 03
+ HEIR A/ C 22.53 +0.95 20.85 +1.30 21.69 +1.19
+HE CO, EEIRE M (0)) 6.51 £1.13 9.76 +1.05 8.14 +2.30
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0.36 ~ 1.53 pmol-(m*-s) ~", YL AL X A5 1k 785 [l A
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Fig. 2 Dynamics of soil CO, flux and its environmental factors under fallow in 2014 and 2015
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Fig. 3 Relationship between soil CO, flux and soil temperature
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Fig. 4 Relationship between soil CO, flux and soil moisture
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Table 2 Variation of runoff, sediment and SOC
- Bk P SH YT e e

G (ﬁ:ﬁg) %ﬂjjan) é{ﬁ/ffnf(h) B A (a) {}é(’/'%:;(m) S/ZCk:jE
07-09 13.0 1.62 0.12 0. 62 —
08-05 25.4 5.56 0.22 4.10 —
08-06 43.6 22.16 0.51 12. 21 —
08-08 22.2 10. 39 0.47 3.61 —
08-30 20.8 7.28 0.35 2.92 —
09-08 10.2 0.98 0.10 1. 08 —

2014 09-10 15.6 3.12 0.20 1.78 —
09-11 28.1 8.96 0.32 4.49 —
09-14 20.9 4.48 0.21 3.74 —
09-15 11.5 1. 89 0.16 1. 11 —
09-16 15.1 2. 68 0.18 2.40 —
09-17 17.5 3.79 0.22 2.54 —
09-23 15.7 2.84 0.18 1.73 —
09-28 19.4 4.74 0.24 3.53 —
07-19 17.0 3.32 0.20 4.51 5.61
08-11 12.9 3.62 0.28 2.12 7.01

2015 08-12 93.0 46. 99 0.51 31.35 8.06
08-26 11.5 3.77 0.33 3.56 7.25
09-03 11.9 6.12 0.51 3.21 8.35

1) RIZ AN 2014 AF SR S5 R B PR i 9 SOC & B ; «—" /s JoAH U

3 itig

3.1 EHOKSXEHE CO, iR

IR LR R 1 COo, MR EERNE
Z RN AT, K e R M 4544 F &
oA, kA AR S 5 R 1 Co, E AR L.
2014 4EF12015 4350 WIH] 2 29 % F1 31 % 4 FR i
AR AR T X SR BT X (3£ 2) , 18 LT
X Koy S TRMIX (P <0.05). 1 Co,
S T HOK A R R LR e TR
IR HANE 7 B, BE 5K 4r B W, 8 Co,
A A R 1 R (EL 24 A K 38 2 I B S e (12
PIX 0. 19 m’em ™ PIARIX ;0. 24 m®em =), WP
15 Co, i, 5 RE 3K 2 i g in + 5 Co,
BT (B 2(b)fM2(d)], X—45H8 5 Wang
ST et BT [ — 3L

— e, UL K A TR i X S
fHEPURIX -4 CO, i TARIMIX s HAE R R R 5l
HESLE W SRS T R IX L CO, KT
DURRIX 2014 48 H 31 H ~10 H 1 H#12015 4F 8
HI13H,8 H26 H ~10 A 1 H, 250N a8l % 22
R R SR m , K5 s, L COo, & NRE,
HEHBPIIRX 13 Cco, #m/N TR XIS
[E2(d) ], BRZEHE5 wF 50 7 L PG 0 2 33l 3

SRR AR R R ) 13 CO, TR, 4
IR o I A B, 3 CO, 38 T R s, 1
KAyt HE CO, 8 A RIVE st SR B R
TURRIX. 387K 43 32 W8 TR AR I U b 25 i 387K 43
by KA g s I, PR SR B, A
CO, /N, A7 HCAR i X A 587K 43N 32 B TR AR
IR T I R K, X 4 CO, A I AR
FHES /N NI BRI X+ 3 CO, i /N TR il X
MBS, AR, 4 — 2P AT L B, PR IS e
R8N, (45 + 58 CO, 8 B AH L R TR AT 2
£, LIRANRSE S 2 5 0 2R R T R Ao —
SEMIF S ) - A R T A 3R K o AR 7 B, 3R OK
YRR 3 CO, R AY SN 1) R
Ja KAy R, A W A, 115 Co,
AR 5 T AR K o R X
W 3K o it iy, A Yy sz 2], 5ok
SrYEFE A A B, B R SR YT/, AT i 1 Co,
J‘EE—FF&DI'D]-
3.2 SOC Xf+3 CO, i & Y52

SOC 1E R 35 A= W W W () IS 4, LA A5 il DX AT
FRIX 2 3 22 57 & S 858 Co, & 1y =5 A AR
152240 2014 AEFN 2015 4F42 4k P2 A By IR b i
A3k 45. 86 kg F144. 75 kg(F2) , 1 SOC ik F
BRIV R R B AR A (B = T LIk #] 95% L
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)BT X EB R R SOC B8 T AR i X3 2 3
TUURLX. 2015 450 2% S 26 W - 34 B K [ v e v
1 SOC &3k 7.26 g-kg ™', BIVAH 24 T Y 4 1 i A%
.1 kg ISR ZE 7.26 ¢ SOC, X 5iK56 2 W) 1)
SOC ##(6.83 g-kg ') MR 6% (£ 2).
U, VRV E R S R, K& SOC Bl =2 PR ot X ¢
Pz B UORIX X R IX SOC & &3 5. =0k
ZME T VYDA AR ik X RN YT AR X % 2B 3T #% A BT 4%
i, SOC Rl 3t 2% 1 B2, M K Hh el 4% Soc w1k
(AR AR A A AR N EL B A S RS R 7, DTG [] 422 5 T
3 CO, R RND ZERED R L. -
B ph AU AE A 3 CO, 3 5 7E R Il X AN T
FRIX EZA A, AR IX 3 co, B &, H
HEmTRMX. R E RS SOC 75 | 2%
S FECX PSR A E RN

3.3 HHOREEXT 3 COo, MmN

L ER B 1 CO, A RN
{EA IS TR X TR X R 22 7 AN 2
RO IX R RS R T UURIX (7% ). IR, ZE AR
6 v - R B R R 4 COo, T (Rl U
WA R EENE, X SRR -5
3.4 i CO, iR E UM (Q,)) FERILIXFN
TURRIX 9 A8 AL RRAE e e R 2%

3 CO, IR UL Q) ZIREE | K4,
JEH B s RUBE S Z2 R IR R (R 52 W00, 0 A K R 28
FMAREIR(Q HEE s E /N T 1) B U (Q,,
EHARTF 20) P01 A6, 2014 4EF1 2015 4EL
FRIX QB3 X3 25 244% 1 251% , Q, TEfR I X
SUTRIX A 25 )48 Sk, Hh B — a6 4 SR 11 e
PR ] B T HEK 23 B SOC 23 (|40 A 28 bk, 4%
W EE SRR . HHOK R Q WEZRE. 4
TR R BE B, Q, FHE Y AR, 2 4
IKATEEARIE ) Qo BEAK 0. b ah, SOC 1 o 4 4
CO, B EAEY X Q  H EEFLI. Fierer 27 1
N IR EE AR 1 DL T R FH AN BILS 1 7 ik
K, B E NS IR 1 o, R iR
TR, WY R Q, BOR B &L [ I
Gershenson 258 BF 5248 H - 42 = JiE 4 (10 4L 1 BE
+3 co, MEW Q, BRI, ALE TR, 2
R TR Je AR T B, DURR X+ 3K Ay 5 e, ELAR ok X
SOC R IR VLA F Ui X, T A DA X
BEOK S REE, SOC S RER, 0, K, R, =
ThIX 38K 53 e SOC 5 s BREAIL, 5 Q o FHXT IS,

4 i

TR - S B R T A2 AR 3 CO,
A . RO R 5 CO, il it fF
HEREEF(P<0.05) , U X L1 co, # &% 17
T X 2 55 31% , - 4387K 431 SOC 25 +35E CO, il
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