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Abstract: [ Objective ] Purple soil is a soil type unique to China, characterized by rapid weathering of the parent material, low
permeability, and poor erosion resistance. A large number of slope conversions have been adopted to combat soil erosion, but the
synergistic effect of this measure with crop types on the local organic carbon pools of sloping arable land and their composition is
not clear. [ Method ] In this study, Corn Slope, Corn Terracing, Citrus Slope, Citrus Terracing, Corn-Citrus Terracing in the East
River sub-basin in Chongqing were selected as the research objects. Biomarker methods were used to compare the differences in
soil microorganisms and organic carbon of plant origin from different types of sloping arable land and to reveal the effects of

T measures on soil organic carbon pools and their compositions. [ Results ] The results showed that: 1) The

slope-to-staircase
contents of SOC, POC, and MAOC in different types of sloping arable land was significantly decreased with the implementation
of slope reclamation measures; 2) Slope reclamation significantly decreased the total lignin phenol content in maize sample plots
compared to the significant decrease in the degree of oxidation of lignin phenol in citrus sample plots; 3) The main source of
microbial organic carbon in all sample plots was fungal residue, which accounted for 74.50%~98.88%, and the slope conversion
measures decreased the fungal content in the soil under the monocrop planting mode. [ Conclusion ] Although slope conversion
measures helped to reduce soil erosion, they had a complex impact on the soil organic carbon pool and its composition in sloping

arable land in the purple soil zone. This provides a scientific basis for optimising agricultural management practices and achieving

sustainable land use in the purple soil zone.

Key words: Slope-to-tiered measure; Purple soil; Soil organic carbon; Biomarker methods
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Table 1 Basic physical and chemical properties of sample soils
+)2 R BE e S0/ i Bk ki ki
Soil layer Sitess  BD/ (gem™) SWC/% Pl Clay/% Silt/% Sand/%
0~10 cm CoS 1.53+0.04Aa 21.91+4.04Aa 6.184+0.18Aa 20.05+2.56Aa 66.07+4.59 Aa 13.88+6.23 Ba
CoT 1.47+0.05 Aa 21.1442.30 Aa 4.15+0.23Ba 18.05+1.36Aa 70.1242.65 Aa 11.83+2.43 Ba
CiS 1.5340.04 Aa 22.834+0.37 Aa 4.234+0.15Ba 19.06+2.66 Aa 65.54+3.50 Aa 15.40+4.60 Ba
CiT 1.4840.12 Aa 17.12+0.94 Aa 4.97+0.83ABa 5.3742.30Ba 35.34+7.88Ba 59.29+£10.04Aa
CoCiT 1.34+0.06 Aa 23.97+0.83 Aa 5.00+0.24ABa 15.30+1.78 Aa 68.094+3.41 Aa 16.61+2.34 Ba
10~20 cm CoS 1.5240.02 Aa 24.10+0.94Aa 5.32+0.28Ab 22.8242.28 Aa 61.09£1.32 Aa 16.09+1.69 Ba
CoT 1.50+0.09 Aa 19.61+1.04ABa 4.62+0.32Aa 15.68+4.56 Aa 65.14£5.70 Aa 19.17+10.18 Ba
CiS 1.5240.02 Aa 18.96+5.17ABa 4.23+0.05Aa 20.54+5.05 Aa 64.35+4.49 Aa 15.124£9.00 Ba
CiT 1.57+0.06 Aa 15.49+1.41Ba 5.02+0.72Aa 6.75+2.51Ba 43.54+7.13 Ba 49.7149.44Aa
CoCiT  1..37+0.04 Aa 27.344£2.07Aa 4.90+0.16Aa 18.14£1.67 Aa 69.44+3.73 Aa 12.43+£5.06 Ba

e AFKREFEERRE — L2 W EAF SR H 2 7 22 7 8% (P<0.05), ANRE/NG FBER IR [F— B HF AR ) £ )2 3
fEZ a2 5 W% (P<0.05), CoS. CoT. CiS. CiT. CoCiT ZrHIMCERF KM . FORIE WO . MIAENE . RGOS . FoR—HiE
EFBSH . TF . Note: Different capital letters indicate differences between different types of sloping arable land of the same soil depth ( P

<0.05 ), and different lower case letters indicate differences between different soil depths of the same type of sloping arable land ( P < 0.05 ),

CoS, CoT, CiS, CiT, and CoCiT stand for Corn Slope . Corn Terracing . Citrus Slope. Citrus Terracing and Corn-Citrus Terracing. The same

below.
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21 ITEANBRSERENEESSH

AN TR AL Bk b = 38 LA o S AN 2
R o ANEIZERIBEHFHLAY 0~ 10 cm )2 A DL & &
FETE 35 25 5, AT I ot 1 P+ )2 Z AV AE Bk 2
5 (P<0.05); 1 10~20 cm 12 A K A A B
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45%~73%, AT AL HL7E S ehobh s A BB &
HEMET 12%~78%. [Fl—1JZr, Jhekshrs b
A LR S BN R - BORAHAG B Rl FH > 5 K3 ke
ol > A7 e s

AN [ 2 R 33 0 1 - 48 v BORL S A LA (POC)
M R4S G B A VLR (MAOC) & WAFE R
225+ (P<0.05), HLFfF35 SSOph i) S AT AR . Bk
BERBR AR AT BRI, +3E POC MY EFFILT
20%~45%, TTEAAE S OB RE L, X —(E A T
22%~61%; +HE MAOC £ & 7E T AR I shoBh FIHRE
ek, A BIEIE T 53%~90%F1 18%~91%.

FETR]— 2, SRS SOB 3 BE . POC &5 B e B
N TR R B> T K Bl OB R A e R
H 0~10 cm + )24 B RMAGE RS R AE I ek
kb Z B FETE B 35 2% 5+ P<0.05 ); MAOC & &I
TR AT I >R AT B o> FOR B el , =3
ZRIAFAEREES (P>0.05), EXEHH 10~
20 cm TR RIEHCEY R (MBC) & & BSRE
i, AR5 ] 4 2R B R A 2
S (P>0.05 ); HAYRE M4 U Ry 3 AOBR A T -8
MBC &g, {5 5 A FEHBIR] 4 J2 2 18] LK 454 b Y
T E2Z A 2R (P>0.05),

x2 HHTRANRIERMESSH

Table 2 Soil organic carbon content and morphological distribution in sample sites

+2 L T HeA Pk SR A BB W46 A Pk A Pk A A=) ik
Soil layer Sites SoC/ (gkg') POC/ (gkg") MAOC/ (gkg ") DOC/ (mgkg') MBC/ (mgkg ')
CoS 10.25£0.38Aa 2.5240.21Aa 7.73+0.18Aa 90.10+1.31Aa 221.63+28.57Aa
CoT 4.51+1.20Ca 1.81£0.35ABa 2.70+0.86Ba 61.79+10.89Ba 201.49+72.07Aa
0~10 cm Cis 8.38+0.42ABa 2.12+0.37ABa 6.26+0.17Aa 68.0+3.65Ba 210.51£55.11Aa
CiT 4.00+1.06Ca 1.10£0.13Ba 2.90+0.94Ba 36.01£7.57Ca 102.73+8.60Aa
CoCiT 7.04+0.77Ba 2.68+0.62Aa 4.36£0.67Ba 107.73+10.50Aa 191.24+17.39Aa
CoS 9.56=4.64Aa 1.69+0.32Ab 7.87+4.85Aa 72.43+9.68ABa 196.01£60.76Aa
CoT 3.14+1.25Aa 1.35£0.30Aa 1.79+1.08Aa 58.31£17.39ABa  273.73+72.66Aa
10~20 cm Cis 6.10£0.81Ab 1.29+0.52Aa 4.82+0.54Ab 58.16+7.12ABa 189.33+49.16Aa
CiT 2.96+1.20Aa 1.06+0.26Aa 1.91+1.32Aa 46.87+6.69Ba 115.67+14.43Aa
CoCiT 5.49+0.53Aa 2.04+0.48Aa 3.46£0.41Aa 93.07+18.59Aa 193.69+9.30Aa

22 TERREMIAIEENRRFE

AN [ 2 0 35 B b 39 A 5 3% 1 R 2 R A B 3R
FRAEQnPE 1 Fis. E LA, AR B b 2
(] AT Ry BB AFE R 5225, 7 0~10cm [
+ )2 TR B BRI > T KA AT B AR > 5K
SR > A A7 M52 >R A 3 5B, T #E 10~20 om 9 £
JZ T USRI T R > KA AR S A T > F K 3
AR > A S SR> R AR I, L R (2 v T
HARFEHL (P<0.05 ) 7E45FEHLBY AR BT ZR 4 53
FHRIL (V) RSN FRE RS, SR B &
Y 39%~78%, HAFIFEHLZ ] V SRR & G A7
TERE 2T (P<0.05), B2 V HRTE AR R b
0 i lEAFEAE & 25 (P>0.05), 7 0~10 cm +
JEH, FORIUE 0 T A2 (S ) BRI SR (C)

PR B R TR, WA 4 R 1A
AETERFEES; 1£10~20 cm I HEH, EHRI
Py S B i L T ORI ROS | AR I LA
KA s ( P<0.05), T 5 ANFEHLAY C B4R
AEEREES (P>0.05), KEZBHELEWEA
RRREE 1T, S PARFI VSR G SR AL AR B 35 A A
R 5, 0~10 cm F1 10~20 em )2, HAFIR
Wt CAd/AL) s Fl (Ad/AL) v 3 58 35 5 T HARE M
(P<0.05), HAYEEHLZ 8] DL R A4 i 7 4 )2 2 [
AR B 1Y E AR B AT, HLJE B 35 25 5 ( P>0.05 ),

1 AT, SRR oA P IR HLAR A9 32
TR R I Ol LT AR AR, 5 R 74.50% ~
98.88%, [F) i £ b P 4 J2% rp BC TR 8% A B 1 3 R
A T AT AR 2 Ao B > 5 R T85> A7 0035 >
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Fig. 1 Characteristics of lignin phenol and amino sugar accumulation and oxidation in different types of sloping cultivated land
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2.3 EYIEREYIRE VS T IEA A Tk

AN [) 2 10 355 Bk b A 40 W50 a2 9 U5 LR X £
A LR B TR U] 2 BIT7R o B A A 4 VB %o
B MR ST AR B35 25 5 (P<0.05). 7E 0~
10 cm 24, AT AR Hb A0 R 42 V5Bl Bk 8 311G
T A )4 e %) T AR L, AT 33 R85 A A A5l S
Tk R REHL R T 83.46% M1 61.61%; fE 10~
20 cm )2, PR AR b Y R A R B TR AL AR T

&
=
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AR 5 [RHSE, V9 D00 35 A b = 398 7 2 4 D ik 3 ik 2
I T e OB R b 5 (HR A R b ) [R) — 2 22 ]
[l —AE A AR LR Z WA E R E 2R (P>
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Fig.2 Contribution of organic carbon from plant and microbial sources to soil organic carbon in different types of sloping cultivated land

24 EIEYMMREEYREHRRZNEBEERER

A WL 2 S A AR 45 5 e R 7 A DG
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Fig.3 Correlation of soil organic carbon pools and their composition with various impact factors
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