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Abstract. The characteristics of dissolved organic carbon loss with different fertilization treatments were examined to derive the best
nutrientmanagement method for sloping farmland in the Three Gorges Reservoir area where maintaining the soil carbon balance and
reducing environmental pollution caused by carbon loss is crucial. Experimental runoff plots were set up at the Experimental Station for
Soil and Water Conservation and Environmental Research in the Three Gorges Reservoir Region, Chinese Academy of Sciences,
involving the following five treatments; No fertilization ( CK), conventional fertilization ( conventional ), optimum fertilization
(optimum) , biochar combined with 85% optimum fertilizer ( biochar) , and straw combined with 85% optimum fertilizer ( straw). The
effects of the five treatments on runoff flux, sediment yield, and soil organic carbon flux were monitored and evaluated. Results show
that; (DSubsurface flow accounted for 52. 84% -92. 23% of the runoff (both surface and subsurface flow) and the loss flux of dissolved
organic carbon (DOC) in the subsurface accounted for 43. 64% - 87.35% of the total loss flux. Thus, in this sloping farmland,
subsurface flow was the main pathway of runoff and dominated dissolved organic carbon transport. (2)Compared with the optimum
treatment, siraw treatment reduced the surface runoff flux, sediment yield, surface loss flux of DOC, and loss flux of organic carbon in
the sediment by 30.39%, 39.41%, 28.71%, and 23.97%, respectively, but increased the subsurface runoff flux and loss flux of
DOC. Compared with the optimum treatment, the biochar treatment significantly increased the surface and subsurface runoff flux,
sediment yield, loss flux of DOC in the surface and subsurface, and the loss flux of organic carbon in the sediment. 3)The loss flux of
DOC accounted for 99. 31% -99. 94% of the loss flux of soil organic carbon, and DOC was the major species of organic carbon in the
organic carbon loss in this type of sloping farmland. The loss flux of DOC under the different fertilization treatments was ranked biochar
> oplimum > straw > conventional > CK. @ Compared to the optimum treatment, the straw treatment and biochar treatment increased
the soil organic carbon (SOC) content by 95.79% and 32. 16%, respectively. Based on these results, straw combined with 85% of
optimum fertilizer is the best nutrient management method for this sloping farmland as it can reduce surface runoff flux, sediment yield,
and the loss flux of soil organic carbon while increasing the soil organic carbon content.

Key words; purple soil sloping field; dissolved organic carbon(DOC) ; surface runoff; interflow; fertilization treatment

WFE B 2020-07-14; 1E1T B : 2020-07-30
EETR . THRATH ARG S5 /R 5% 0T S AR5 H (estc2018jsex-mszdX0061 ) 5 [ 52 T KK A T FE 2 8 3k 4 = bk J5 4 TAERMIF I B
(5001022019CF50001 ) ; 5T SHF & 715155 H (2017 YFD0O800101 )
YEEE N BET1R (1998 ~ ) , L W-0F 58 A, EBEWFSE Jr o 4 i 5 2085 | E-mail : 550828749 @ qq. com
w WEVEH , E-mail ; gaoming@ swu. edu. cn



968 7D 53

B 42 %

M LB B i T ) 1 A R
R A ERBAE IR T UL A HLER
SEARTE HHERIZ B 5 DU R s T <t
BEVE YD FIAR T IERS th 0 o AT A LR &
TR R PR R R 4141 (1PPC) £
T, AR IAT 50% ~ 0% 2 3= s 1
B9, A LRI AL 2 B R ) R,
LA 2 MM HIN X B A BR A S T3
I, 4 - T = e X T T %
DU, R AP 2 E B2 g
TRV, P TS 0 R L T TR PR
2% WERTAS E B0 TP 955 4353 B AR AN U HE A K I,
YR BETE Y PR, I o L T
A LRI UK 48 e = e X % B 5 ik 1
SRR K X PR B T Y AT TR

B B MR L R 3 b K
TR EE R, Gholami 25 X T FE48 %
it R AR L U RS W R BF 4] R
i A MG R IR UL Gamez %% 1B

S B R R AR 0 0 0 0 2 PG U 0 A g

FeOre R fl s A S
F5 55 SR R 7 25 M A ME 8 it A AL
Fl %5 W (T M b o 1) 30 3 2 0 A U8 9 g

35 A A0 S AT LR R0 V2K A 8
SR AE I RE 52 o4 o 3 n b 2 ey

IR IARATEWR I (R 0 2
5 R DK S 0 R MU A AR
ik, — RSO MG A 90 5 R AT R K 3
AL AT BRSO A B
BB FE 2 0 -4 S 52 3R 43000 2, 2 7 T
NI £ SN & SR T B U he N L

T AT HILIE 6 10 55 0 2 B, 7 00 5 s A
b 35 B4t P A A, L2 S ok e R
WL, LA P A A R 9 D U0 A LA 2K
BRA.

I, VP 252 2 - ST BILRAE A 3 e 0 e 26 i
13 THFSE, (E P 78 L B8 o e 0 DL B s S 72
RIS (LR AR R B BFSTAR A FLX
FERLLHHE . I, ARG R
5% 00 PE KK A 5 5 PR BRI B 0, LA
e 5 R S S 4 i 3 UL A [
AL 3 RHEAR 3 BUREAE Pt T BEAE . 859% 1 i
HELTRE 2490 5 0 859% (AL BERE RS T ) 21 T 2%
0, SR 7 O VA9 D - A LB A 2
iF RV A2 0 T 1 A A F T 2K, LU
B 45 6 P ) A I S DX 1
S HER R (B 1R =/ {

1 Mﬂﬁﬁﬁf \ ﬁfﬁfﬂ.

L1 B RER { /J

W06 i o D B 6 B
(E108°10",N30°221) Al iRl 5% = e Xk 41
B SRS 8, LB D 1.
Sl b AL TN R R B 3 AN B (X)) 9SS AL
BRI EL BB 32 km 2 =0 P X 1L Ml A
e DX R Y P b A LU AR 70%, TR
T A 7R 7 2 X 1 A%, R FE AL, T R T
fili B EEAENAE S ~10 A 4EW W A1 150.0
mm  SEXIIREE 19. 2°C , JoRE 320 d 224, BRAREE
RN 19. 5%, T FERIGHZF LRI AOAME AR, L
FERAMCH 3, 4 KSR AR IR P2 B, 2 9 v A v, +
HER A F AT S 0 | B KR A

N N
N
32.) [ A
31e |
300 - ‘5/\\“’—1
. .

2 QHK_ 5“ﬁfmﬁ ET

ﬂ“\§ - b * RN

o AL

0 100 km &l, Kil , 1 390
2 0 20 km 30

106 107° 108 109 110°E 108° E

E1 RBuhBErERE

Fig. 1 Location of the experimental station
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Table 1  Basic physical and chemical properties of the tested soil
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Fig. 2 Schematic diagram of the runoff plot
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Table 2 Amount of fertilizer applied in each treatment
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AL — — — —
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Fig. 3 Surface and subsurface runoff fluxes under different fertilization treatments on sloping farmland
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Table 3 Sediment yields under different fertilization treatments on sloping farmland/kg
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