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Abstract: [Objective] Degradation of purple soil and water loss is serious, and it is difficult to increase and
sequester carbon in the soil. The aim of the study was to explore the impact of carbon source addition on
carbon sequestration of purple soil sloping farmland. [ Methods] Purple soil sloping farmland in Sichuan
Province was selected as the research object. Six treatments were set up on 10° purple soil slopes, including
no fertilization (CK), fertilizer+ straw returning (T1), fertilizer+straw biochar (T2), fertilizer+cow dung

(T3), fertilizer+organic soil matrix (T4), fertilizer+ biochar cow dung and mushroom slag compost (T5),
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and each treatment was repeated three times. The change characteristics of runoff, sediment and carbon
content under rainfall and different carbon sources were analyzed. [ Results] 1) Rainfall >>30 mm and short-
term heavy rainfall (16.1 mm/h) could lead to surface runoff. The addition of carbon sources notably
decreased surface runoff. In comparison with CK, the runoff reduction benefits of T2, T3, and T5 reached
38.64%, 38.61%, and 62.95% , respectively. The sediment erosion in different treatments was observed to
follow the order of T1>>T4>CK>T2>T3>T5, with the highest reduction being 58.99% compared to CK.
2) The loss of organic carbon through surface runoff was primarily attributed to sediment organic carbon,
which accounted for 67.47%—90.43% of the total organic carbon loss. T2, T3, and T5 were effective in
reducing the transport of organic carbon, resulting in a total organic carbon loss reduction of 21.74%, 19.40%,
and 49.28% ., respectively, compared to CK. Furthermore, the carbon fractions of T5, including dissolved
organic carbon (DOC), dissolved inorganic carbon (DIC), dissolved total carbon (DTC), and sediment
organic carbon, exhibited a reduction in transport fluxes by 70.88%, 70.92%, 37.52% and 60.07%,
respectively, compared to CK. 3) PLS-PM showed that the carbon sequestration of soil organic carbon was
influenced to varying degrees by rainfall characteristics, soil physicochemical properties, and the addition of
different carbon sources. [ Conclusion | Carbon source addition (T2, T3, T5) can reduce the total amount of
organic carbon loss. T5 can increase organic carbon sequestration; T2 and T3 can reduce the loss of each
carbon component of surface runoff, but also reduce organic carbon sequestration. Addition of carbon source
can increase carbon content and reduce carbon transport, but reduce carbon sequestration. The results need to
be verified by long-term experiments. This study is of significant importance for enhancing the fertility of
purple soil, maintaining soil carbon balance, and reducing soil carbon loss.
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Table 1 The amount of fertilizer applied in each treatment

AHLAL/ EX7b:3 N/ P, 05/

K,0/ A HLER/

ey o - - B - B
(kgehm™ %)  (kgehm %) (kgehm *) (kgehm *) (kgehm *) (g+kg ")
" e e v " - FEARIR AR 16 20% (LI )
T2 — 6 611.6 192 60 90 216.93
£k T3 8 674.7 — 168 60 90 123.90 FFECHER 3041 N
T4 7128.7 — 168 60 90 200.06 TR AL 30 % 46HE N)
T5 1 615.4 — 168 60 90 243,62 43R+ FEFHR AL 30 %L HE ND

AR A A P05 KO 435124 0.83%.0.18%,0.55 % s A AL+ 2 5 & & P2 O5 (Ko O 4351 1.01%.1.21% . 1.72 % 5 AL e 2 0 & (.
P205 Ko O 430510 1.56 %6 .2.16 %6 . 1.41 % ; A2 0k B AL P2 05 (K2 O 43 B 0.73%.1.29% .2.08 % 5 B& A1 R #4338 B, I SE RS AF & &0 P2 Os .
K, O 430l R 0.82%6.0.32%0.2.24 % s ERFEFF & A P2 O05 Ko O 43 5124 0.96%6.0.30%.2.69% ., LIERA ALK, RE(EEIRE
46 %) L BERR ES T MEE L 12 %) B IE Ol & K e 2 Wi 20R 8 60 %) .

1.3 #&:XESNE

1.3.1  E#HREME  ERFAEETETEE A R
£ W P9 R OK 2 A LB R A B A K, il
iR E KL EFT W 0~20 cm + )2 3R FENEL
e Rz A0 8 AR T G4 B0 SR B ORI
W BURE . SR HMIETE 2 SRR I 0~20 em )2
TR AR AR AR E, REMER
H SR KT L $5 o B EE R BF S it 20 H AT 100 H L H T
W 3T HLAK (SOC) [T it 43 50F 3 A% Bk i
SOC K FHe ik (multiN/C2 100 S5 , + e A
B AL FE bR 00 5 i LG AR AR A AT 5 SR R W)
1.3.2 KAFRGAHREMNZ BRI R F K

AR S [T 7 30 i HEAT R . SR, 0 45 b 3 4
AR AN AR KA T B R AR R R . R
IKEE S PRI RE 4] M A 500 mL 2. AR
IRV ULTE R R EEH T SOC I %, /KEET 0.45 pm
VN, A ALK 23 B A (liquiTOCIT, 78 ) i 5 7] 9%
PEERK (DTO) AT M A HLEK (DOC) | AT 3% 2% 6 ML B
(DIC) . BB G T R E IR &

1.4 HELESHH

R AN LR SN G STl = B/ Wl

P Xc¢
F—W (1)

A F RUikEl &, mg/m”; P MW, mm;c R

http: // stbexb.alljournal.com.cn



232 KO FEE R

%39 &

7K H A AL 3 Ve B mg /L,

2 TR ity o ) AL 0 R e R R T A T

Bk 3 AN A R E AR .

Q=C, Xq (2)
K. Q R BT F 44 7= i vh 45 T8 A& B i B A
mg/m’ ;C; N K DIC.DOC.DTC ¥ mg/L;q M1z
TR AR E . L/m”,

Perbrh A ML E b, WEI I, A H R 2+
SOC Fi /3 BME HiZ H SOC /8y s, %
T S I8 V0 v A AL T R 43 R DA SOC J5i it 43 850
B RENRYD A E L,

TR AEEL . /N A HLBR T B (R A
BB -+ Y Vb oA HLAR) B LA /I DX 1T AR 46 oAy A3 1T AR
LR 2R 1, S e AR g /m”

M SPSS 25.0, Origin 2022 1 Excel 2016 #Af 3647
B FEAME R L, SR 3 il FHEER, A
[l A P A] 1) 22 5 B3R L LSD fie /b f 3 2 50k (p <<
0.05) SR i Fre /N — 38 12 I AR B 78 (PLS-PMD S AR U B TR
FFEAE SRR S RIRIAE 2 e TR i [ 0 06 2R L A AR

FR RS AR 20N R 1 R4.2.2 1) PLSPM #4114,

2 ZFRE5H5H)
2.1 BARBEWMTSHIERME RS E
2.1.1 B@HESmREREE  HE 2 A, R
KERAERKFML A 15 W, K, 11 G EmTE
FEM & 25 mm LN CRR LR 00D R =0, %
MHETE 30 mm DA R 4 M8 7 H 27 H.8 H 7
H.8H 26 HF19 H 11 H, ¥ EmRAT. 4 kW
IR LA 7 A 27 H BEW & 205.2 mm, TN
Jiif5A 1 080 min, Mi5% 11.4 mm/h, /N F 4k 8
H 7 B BEWE 32.2 mm, B P 120 min, B 3# 5
16.1 mm/h, 8 A 26 HA 9 A 11 H 2 534 4K Jy it 55
R TR A, B TR e TR SR AR U 42.2.147.4 mm Fl 4.22,
4.91 mm/h, SHS GBI TREAK SR BESEH I 53, KL
F (30 mm) BE /5% (16.1 mm/h) 7& %5 B (8] N ik 8 — &
SRR PR, 4 B DIC, DOC,DTC #e B 43 51 4
1.87~2.04,1.73~2.28.,3.65~4.32 mg/L., DIC,DOC,
DTC it a4 7 823.19.812.62.1 635.80 mg/m’
47 I 9% T S ) S48 0 T 44

[ pic [ poc [ DTC

5 - —® DIC —e— DOC DTC _ 300
o () - o
TAr - B _ 4 600 F
=y o6
E3 | g
’ﬁ M 4 400 g
&L \ 4 200 =
® < =

0 1 1 1 1 0

07-27 08-07 08-26 09-11
HHIH-F)

B2 MW EMERIETL

Fig.2 Rainfall characteristics and changes of carbon deposition
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Fig.3 Changes in sediment production from surface runoff under different treatments
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Fig.4 Concentration and flux of each carbon component transported in the surface runoff under different treatments
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