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Fig. 1  Distribution of test plots
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PLEEB L (C) TR TN . PRt b N R FL 5y
BN 46% 5 1L WEIRES T P,O5 ARF A EICH 12% ; i1
B K, 0 (&40 %0k 52% s GHLIE & A HLBE =
55% , BFAM(N + P,0, +K,0) =12% , L B
PRTCECN 8:3: 1, AL Sl 17. 4% S BEIR &
P 50% o T KRGS B8 2 gk ;o I 488, MR B A 7
PE 43 5 54 50 em 1100 em , —7CFiRk , B~/ NX
80 #, F 2023 4 4 A A RiAE,7 A F AUk, 1E
WA KA A K B Be oy BN T (4 A 22 H—5

H 15 H) W5 A 16 H—5 A 30 H) ik
(5431 H—6 422 H) B (6 H23 H—T A
20 H)o 55 0 ml R H AN XN B R% ul
(HOBO U30,Jb 5t Kt F b BHE A R A A il sk =
i S REFAOE , TR A B AR 21 W, Hdr gk
R PSR AT RS I DR VDA o ORI 30 P 5 R 4
T FIXT L Y KA B BN 2 PR . T E SR
#E GB/T 28592—2012 [ R 11t 45 2% K] 43 hr e, DU IR
WA TRT A2 391 kg R R A T 0% S R A R R 2 T )«

x 1 ZETHELLIEO0~20 cm HETELIEIRSE

Tab.1 Contents of soil variables in the 0 =20 ¢m topsoil under different treatments on purple soil slopes
it A Ak 3 = pH HHU/ (g kg™")  THRA/ (mg - kg™')  HELHE/ (mg - kg™!) AL/ (mg - kg™1)
NPK 5.31+0.32 a 17.63 £0.71 a 332.73 £27.45 a 286.76 £44.02 a 370.26 £21.12 a
OMNPK 5.64£0.30 a 16.42+1.02 a 343.01 £44.75 a 261.34 +£77.62 a 360.73 +64.61 a
OMNPK + BC 5.12+0.15 a 15.65+0.92 a 318.07 £2.57 a 239.93 +31.41 a 318.74 £30.24 a
OMNPK + HA 5.41£0.34 a 16.91 +0.94 a 325.36 £59.13 a 311.31 £33.04 a 345.04 +13.13 a

NGBy a FORRE B A 2 25 (p <0.05) o Tl

®2 TRELAEREREVMERSE

Tab.2 Application rates of fertilizers and organic materials under different fertilization treatments (BAfi . ke)
T HE AL #7 =X 7% 3 1L BRI ES TR AL ERX 7l JEFE IR
NPK 0.78 1.50 0.42 — — —
OMNPK 0.47 1.05 0.38 1.80 — —
OMNPK + BC 0.47 1.05 0.38 1.80 41.6
OMNPK + HA 0.47 1.05 0.38 1.80 — 19.1
150 40
B P
— TR
T
100 - 30
g g
£ 8
iy uc|
=3 r
¥ 501 20
I B I P
0 (] L. In. .0 & 10
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i [
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Fig.2 Rainfall and temperature during maize growth stages
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TR AHERE 6 T 22 18 5, 5 foff AR 1k 44 L )
HAEARR = K R4 B K RE RN YA AR T
SRAE HIARZSAY A7 EE R 4 C Rk,
— TSV VPRE L X 8 BT B AR SRR, R
ARG G R AR A TIE VIR R ALER T —IR
RFETAE,

(3) FEARAFIRFE S

FEAREKEIH(S A 20 H) k(6 H 20
H) (7 H 20 H) 7E& 4B B/ X Hb i UK 34
— BRI 3 PR, WZEBEIR DI R AR FOK b 4y
Bt 5 PRk 07 (B4R 30 em , IR 30 cm) SRAEXS
WA ZR RIS T K AR R 3 oh gk T 0K
(3 b 5T AR AR IS L A 105 CHERE N R
30 min,80 CAERHALT 2 {HH (48 ~72 h, [A]fHFRE
W2E < 1% BRI AfE ), & e b 2B & S5 A=
Y,

1.4 MEFE

A (TN) Fral i PUE Bk s AL
Wk (SOC) & ik HH F& IR 71 (K, Cr, 0, ) #Min# 4 1k
VEHEATINE Y . 0B S HLER (POC) FE 4
ZEOA HLER (MAOC) I 4 3£ T Rehbein'™ 25 {1y J5

o B30 g it 2 mm G B RT L FEE T 250 mL B
BRI 150 mL K FEAEFE 75 fE i 440 J - mL™' R ik
ATHE AL, A S ARG T 53 pm F 1
VRIS, B 24 R UKL ML (POM) o fifi 34
ARG DT BU ITE TZ  ML  AAE)
SEBAPL(MOM) % POM 5 MOM F 60 CF
BT, ZFEE J5 3 150 wm G, I H oA BLRKR 5%
i, POM 5 MOM )4 HLax (OC) 5 & B 2 POC
5 MAOC F k.
1.5 EEESEIHHE

R ITBW Rk E ST AR IR

(Csq = Cs)
=
K, C e MR TIE BB E 2R 1 (% ) 5 Coa N
RHTTE R R (g - kg ™) 5 Co MR 4
e (g - kg™ )

RE R E SRR AR T

_ (NSed B Nsml) %
change NSuil
T, N e MR E S H (% ) 5 Newa N
TR P A S (g - kg ™) 5 N Rl -3
Aoz ke,

REITBW T MAOC & S AR I F .

fM-Sed - fM-Snil
CMH=—?;Tf (3)
K, oy MR W25 5 A WL = 5
(%) 5 fusa HRMTURY 0 P25 65 A Pl &
(g kg™ ) fusa NIAM LR HT WLEA S AL
k(g - kg™ )
RO b POC F & RHE AR I
f P-Sed — f P-Soil
Qm=—?;j* (4)
K, Cppn MR TR UTFR Y 10 J0URL 25 A HLAK & 4 &
(%) 5 fosea 1R DT F ) b JB0RL S A DL K 3 2
(g kg™") 5 foson M R 4 396 p JORE S A5 HLER 75 B
(g-kg™)o
1.6 Gt SHi%

K] Origin2022 \EXCEL 2016 FiI SPSS 23. 0 #%
PRI TRR AL BRI R0 . TEAS R AT 252 T
Py B K 28 )5 22 3 M (one-way ANOVA) | HAEA
[FAbPH[E]AE P <0.05 [ i 1K,

Cchange 100 ( 1 )

N 100 (2)
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Fig.3 Runoff and sediment yield under different fertilization treatments during four rainfall events:

(a) rainfall; (b) runoff; (c¢) sediment yield
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Fig.4 Carbon and nitrogen contents in sediments under four rainfall events:

(a) TN; (b) SOC; (c¢) POC; (d) MAOC
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Fig.5 Comparative enrichment of carbon and nitrogen in sediments under heavy rain and extreme rain events;

(a) SOC; (b) TN; (e) POC; (d) MAOC; (e) C/N; (f) POC/MAOC
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Effects of Exogenous Carbon Augmentation on Erosion and

C, N Enrichment in Sediments of Sloping Farmland

WU Changjie', MA Lihua' , WANG Xiaoyan', LIANG Tao’, CHEN Xinping'

(1. College of Resources and Environment , Southwest University, Chongqing 400715, China;

2. Chongqing Academy of Agricultural Sciences, Chongqing 401329, China)

Abstract; Exogenous carbon addition is increasingly regarded as a pivotal and promising technique for enhancing

crop yield, improving soil structural stability, and reducing soil-water losses on sloping farmland. Despite its

widespread application potential, a systematic and integrative understanding of how different types of carbon-based

materials jointly influence soil carbon sequestration, soil structural enhancement, and crop growth remains

insufficient. In particular, the mechanisms through which carbon amendments interact with rainfall gradients to

regulate carbon and nitrogen enrichment during erosion-deposition processes are still poorly clarified, limiting the

development of targeted and optimized carbon-addition practices for erosion-prone agricultural landscapes.
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In this study, it took a typical maize-cultivated sloping-farmland as the study object, and four treatments were
established : (Dchemical fertilizer (NPK) , (Qorganic manure + chemical fertilizer, (3organic manure + chemical
fertilizer + biochar, and @organic manure + chemical fertilizer + humic acid. The integrated effects of carbon
addition on crop growth, runoff and sediment loss, and sediment carbon & nitrogen enrichment were evaluated.

(1) The results showed that: carbon addition significantly reduced runoff and sediment on slope farmland;
runoff decreased by 13.7% —53.2% and sediment by 32. 7% —59.1% . Under varying rainfall conditions, humic
acid had a slightly better runoff-reduction effect than biochar did.

(2) Rainfall intensity regulated carbon & nitrogen enrichment in eroded sediment: under heavy-rain
conditions the mean concentrations of total nitrogen and soil organic carbon in deposited sediment were higher than
those under rainstorms; nitrogen and soil organic carbon showed positive enrichment in heavy rain but negative
enrichment in rainstorms.

(3) Carbon addition significantly increased above/below-ground biomass and maize yield at the tasselling and
maturity stages, with biochar outperforming humic acid in yield promotion. The crop-induced reduction in runoff
and sediment increased with biomass; below-ground biomass contributed more to runoff and sediment reduction than
above-ground biomass.

This study provides a scientific basis for optimizing carbon-addition technologies and for the green, high-

quality development of mountainous agriculture.

Key words: carbon addition; sloping-farmland; biochar; humic acid; carbon & nitrogen enrichment; crop biomass
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