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Driving mechanism of spatial differentiation patterns of CO, flux on eroded slope in loess hilly region. HAO Wang-lin'**, XIA
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Abstract: On eroded slopes with different soil organic carbon (SOC) levels in loess hilly region, the spatial differentiation patterns
driving factors and process mechanisms of CO, fluxes were analyzed, and a subsection model of CO, fluxes was constructed. The
results showed that: (1) The spatial differentiation patterns of soil CO, flux on slopes caused by erosion was as follows: sedimentary
area (S) > control area (CK) > eroded area (E); the increase of SOC level can promote the increase of CO, flux in all parts of slope.
(2) The erosion reduced soil moisture, bulk density and aggregate stability, cause soil nutrient loss, reduce bacteria diversity and
fungal diversity; sedimentation caused the opposite phenomenon. The effect of erosion/sedimentation process on soil temperature
was not significant. The increase of SOC level can effectively improve soil particles, soil moisture, increase bulk density, inhibit soil
nutrient loss, increase bacteria diversity but reduce fungal diversity. (3) Our structural equation model analyzed the multi-factor
driving mechanism of erosion location, soil temperature, soil moisture, SOC, DOC, SMBC, fungal diversity and bacterial diversity
on CO, flux (R*=77%). Our model also identified soil temperature, soil moisture and SMBC as the direct influencing factors of CO,
flux. Based on the two-factors hydrothermal model, the T& M&C model was built by embedding the C factor which could indirectly
represent the microbial activity and available carbon substrate, thus allowing to estimate more accurately the CO, flux in different
parts of the erosion slope (R>67%).
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Table 1  Soil physical and chemical properties in experimental

area
e faaey LA £ N oH
(g/cm) (g/kg) (g/kg) (g/kg)
Cl 127 3.03 0.32 0.55 8.63
2 1.23 6.82 0.43 0.55 8.61
C3 1.12 10.33 0.52 0.57 8.59
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Table 2  Soil erosion intensity on the slope for different SOC

levels
AHBOKT  Rhis RuEEmm/a) R m®/ (km-a)]
cl E -62.65+£2.01 -6265+201
S 29.64+1.69 2964+169
o E -61.30+2.33 -6130+233
S 30.64+1.72 3064+172
3 E -56.70+3.25 -5670+325
S 34.08+2.12 3408+212
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Fig.2 Differences of soil respiration rate on various parts of
slopes with different SOC levels
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Fig.3 Differences of temperature and moisture on various

parts of slopes with different SOC levels

TEEEKER T HIEARSEEA O, FEZ
P2 R P Hb 3R 25 O OC . B A 23 B H 8K 43 22 e (]
3b), 5t A — A WU AT AR Bl AN AL T 5, %
AT FUTRIX (S)K > SR BILX(E) X HRIX
(CK) % 7 2 3 (P<0.05), i\ PR R B A AR X (S)> X
HE X (CK)> 12 1l X (E), 1% 32 B 42 il 2 3 350 1 38K 4y

1) 73 A5 AN B0 AN TR AT AL 7K S 432 i35k T 7] — 350
AL AN RIS TR X (B) A7 2 3 22 5, Tt
PR L5500 DX 22 5 AN S22 3 A0 LR 7K P R Tt X
K3 588 A B R R 5
2.3 AFEAHUERIKE T 3T A7 e B 1
FHIE

10 A AL T (B 4a), [ —F HLEK KT
AR sk M THT AN R B L R I A A 2
(P<0.05), I A T AR X (S)>5 i X (CK)>17 1 [X (E);
ANV HURR KN AH [RS8 4 18 45 IR A7 AT Wl
75 71(P<0.05). A5 /K Fa 1 A1 SR AR Ak J7 1 (K] 4b), [7]—
AMUBR KT AR Al 3% T AN [ 350407 - 438 [ SR A7 34
R H AR (NWD) AL W 3 % 7 (P<0.05), R I 4 :
12l X (B)> 5 #E X (CK)> YT X (S); AN [) A5 ML 7K
PR AR sk T R — A AN AE A S22 22 57 (P<0.05), b
A LR K 1 38 0 - 38 P SRR P R H A
(NWD) 5t 38 K 34, 3X 3% B = A AL /K135 m T 7K
Ttk B SR A R AR E .

B4 ASFEAHURR T R I % L 4 3 A AR A ]
Rikxzs
Fig.4 Differences of bulk density and water—stable aggregates

on various parts of slopes with different SOC levels



12 3

FREARSE: B B X AR g il CO, 38 122 ) 70 S S R B MLl

5879

2.4 ANFEATHURR Y- 1 351 45 F A7 - AL o e
AL

HIZE 3 AT J0 AT HURK A B R IX (S)> 5% 1
DX (CK)>13 1 X (E), 5 ikt 75 A A7 WL (1 iz, i A
51 A LB PR BHER b1 0 rh R RE R L I
1174 3807 R BN AR DX (S)>0 i X (CK)>13 1t
DX (E); 4 i & B AR BLO - PUR DS v -0 IR X

12 Bl DX, AT HUB 7K ST 1R v ARG 4 5 5% i A
B U AR X pH AR 4G 142 ot IR 6) JR DX, A AL
B K B AN R AT R 25 51k 398 pHAE 1) AR 1h 7K
PE A HLEK (DOC) sk A= # ik (SMBC) 7 1t 3 3R IR
AR X (S)>5F I X (CK)>17 1l X (E), i & 5 Bl
T 7K P B0 B i, 7K P e AN A 0 B 240 A A )
FEE B 5 .

®3 FRANKRTRBKESBATIELFERESE

Table 3  Soil chemical properties on various parts of slopes with different SOC levels

AR ACT: [EEE TOC(g/kg) TN(g/kg) TP(g/kg) pH DOC(mg/kg) SMBC(mg/kg)
CK 2.94+0.21Bc 0.33+0.02Bc 0.54+0.01Ba 8.69+0.03Aa 81.17+14.26Bc 162.43+16.53Bc

C1 E 2.70+0.34Cc 0.32+0.02Cc 0.55+0.04Aa 8.63+0.02Bb 78.86+10.40Bc 157.75+13.60Bc
3.59+0.32Ac 0.35+0.01Ac 0.55+0.01Aa 8.59+0.02Cb 94.27+4.97Ac 188.51+14.72Ac

CK 4.68+0.10Bb 0.45+0.07Ab 0.55+0.00Ba 8.60::0.06Bc 85.54+3.54Bb 171.08+7.09Bb

2 E 4.29+0.59Cb 0.42:£0.10Bb 0.54+0.01Ca 8.64+0.04Aa 84.38+5.60Bb 168.79+6.40Bb
5.49+0.49Ab 0.47+0.01Ab 0.57+0.00Aa 8.61:0.05Ba 98.30+11.19Ab 196.61+19.99Ab

CK 6.51£0.62Ba 0.50+0.01Ba 0.54+0.01Ba 8.63+0.02Bb 116.19+6.19Ba 249.03+18.78Ba

C3 E 5.45+0.21Ca 0.47+0.02Ca 0.59+0.02Aa 8.64+0.01Aa 104.5249.39Ca 232.38+12.39Ca

S 7.81+0.42Aa 0.55+0.01Aa 0.59+0.00Aa 8.52:£0.04Cc 140.52+19.69Aa 281.16+19.76Aa

2K FRER IR A — A W UBR K T AR [R5 2 W) 119 2 57 (P<0.05), /N5 “FRER IR AN AT BUBR /K ST ) — 557 22 (1] (19 72 53:(P<0.05).
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Table 4 Soil bacteria and fungi alpha diversity indices on various parts of slopes with different SOC levels

Ao R - el - =
KT awfir OUT Obser\;;(;;pecnes Shannon $5%¢ Goodj lEﬁ[c;;[/erage Obser:;c;;pemes Shannon $%¢ Goodj lEﬁ[c;;[/erage

CK 32583 6553.46+356.71Aa 11.43+£0.24Aa 0.97+0.00Aa 1547  309.76+24.31ABc  5.03+1.14Aa 0.99+0.00Aa

Cl 32112 6477.30+442.46Aa 11.24+0.31Aa 0.97+0.00Aa 1351 271.40+45.29Bb 4.87+1.14Aa 0.99+0.00Aa
S 32477 6501.64+531.13Ab 11.31+£0.16Ab 0.97+0.00Ba 1769 354.62+46.69Aa 4.24+0.82Aa 0.99+0.00A

CK 32951 6616.38+805.34Aa 11.48+0.23Aa 0.97+0.01Aa 1881 376.54+18.42Ab 4.75+0.67Aa 0.99+0.00Aa

C2 33375 6725.86+821.56Aa 11.51+£0.20Aa 0.97+0.01Aa 1499 301.36+50.07Ab 3.32+1.31Aa 0.99+0.00Aa
S 33468  6692.22+482.89Aab 11.47£0.11Aab ~ 0.97£0.00Aa 1799 360.64+83.38Aa 3.50+1.01Aa 0.99+0.00Aa

CK 31518 6334.34+298.66Ba 11.32+0.14Ba 0.97+0.00Aa 2169 433.84+54.47Aa 5.86+0.76Aa 0.99+0.00Aa

C3 E 34240 6900.74+499.93Aa 11.53+£0.17Aa 0.97+0.00Aa 2220 446.14+42.71 Aa 5.9140.62Aa 0.99+0.00Aa
S 35580 7131.224213.20Ab 11.56+0.15Aa 0.96+0.00Aa 1727 346.52+66.98Ba 3.63+1.10Ba 0.99+0.00Aa

2K S FRER IR A — A HUBRAK T AR [R5 22 W) 119 2 57 (P<0.05), /N5 “FRER IR AN AT BUBR K ST ) — 35557 22 1] 19 72 53:(P<0.05).
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Fig.5 Multi—factor driving mechanism of soil CO, flux in

different parts of erosion slope with SEM
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Table 5 Construction of carbon emission model for soil erosion at slope scale

B

HBAL k a b m R

CK 0.0176+0.0051 0.0373+0.0038 0.7623+0.0885 33.8844+3.0327 0.6720%**
E 0.0050+0.0011 0.0422+0.0024 0.8656+0.0589 45.4037+2.6147 0.7443%%*
S 0.0065+0.0016 0.0504+0.0030 0.5662+0.0549 52.07374+2.6342 0.7131%%*

e TR ZE SR 3 (P<0.001).
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