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Effects of Long-term Fertilization and Tillage on the Production of
Runoff and Sediment on Purple Soil Slope Cropland
BAI Lixin, HE Binghui, LI Tianyang, LIANG Ke
(College of Resources and Environment s Southwest University , Key Laboratory of the Three Gorges Reservoir Region’s
Eco-Environment » Ministry of Education Chongging 400715, China)
Abstract: [Objective] This study is aimed at investigating the effects of long-term fertilization and cultivation
on the production of runoff and sediment on purple soil sloping cropland. [ Methods] The experiment
stipulated that each community should adopt the typical planting mode of winter wheat summer corn rotation
on purple soil sloping cropland. Five treatments were set up on 15° purple soil slopes, which were no fertilizer
application in downslope cultivation (CK), combined application of manure and fertilizer with downslope
tillage (T1), single application of chemical fertilizer with downslope tillage (T2), single application of
chemical fertilizer increment with downslope tillage (T3), and single application of chemical fertilizer with
cross-slope monopoly cultivation (T4). There were three replications for each treatment. A total of 107
erosive rainfall events were monitored during 2008—2020, and the variation characteristics of runoff depth,
sediment yield, and sediment concentration under each event rainfall and different fertilizer tillage treatments
were analyzed. [ Results] Among the fertilization and cultivation treatments, the maximum annual runoff

depth per unit area was 100.37 mm, and the minimum was 4.56 mm. Except for the insignificant difference in
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runoff depth between T2 and T3 treatments (p>0.05), there was a significant difference in runoff depth
between the other treatments (p<C0.05), and the runoff depth of all treatments was significantly smaller
than that of the CK treatment, and the mean values were in the order of CK>T3>T2>T1>T4. Except for
the insignificant difference in sediment content between T1 and T2 treatments (p =>0.05), there was a
significant difference in sediment content between the other treatments (p<(0.05), which were significantly
smaller than the CK treatment, and the mean values were in the order of CK > T3 > T2 > T1 > T4. The
sediment concentration showed no significant difference among T1, T2 and T3 (p>0.05), but they were
significantly smaller than that of the CK treatment (»p<C 0.05) and significantly higher than that of the T4
treatment (p»>>0.05), and the mean values were in the order of CK > T3 > T1 > T2 > T4. The sediment
content under each treatment was negatively correlated with rainfall amount with a power function
($<C0.05). [Conclusion] The combined application of organic fertilizer and chemical fertilizer along the slope
cultivation and cross-slope monopoly cultivation contributed greatly to the reduction of surface runoff and
sediment production on purple soil sloping cropland.
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Table 1 Fertilizer nutrient inputs for each treatment in different seasons
, | LB & FE A&/ (kg « hm™?) HHEE F AR/ (kg « hm™?)
A 2 Jit JIEL i ] Qb B N s K.0 N e K.0
CK 0 0 0 0 0 0
T1 68.75 43.75 0 28.13 18.75 25.00
12 A BACGEND T2 68.75 75.00 106.25 0 0 0
T3 100.00 112.50 156.25 0 0 0
e T4 68.75 75.00 106.25 0 0 0
CK 0 0 0 0 0 0
T1 68.75 0 0 0 0 0
2 A EAGEIED T2 159.38 0 43.75 0 0 0
T3 237.50 0 68.75 0 0 0
T4 159.38 0 43.75 0 0 0
CK 0 0 0 0 0 0
T1 0 53.13 0 28.13 18.75 25.00
4 5 EAGED T2 62.50 90.63 150.00 0 0 0
T3 93.75 134.38 225.00 0 0 0
_— T4 62.50 90.63 150.00 0 0 0
CK 0 0 0 0 0 0
T1 221.88 0 0 53.13 37.50 46.88
5 H RAGBIE T2 125.00 0 0 0 0 0
T3 187.50 0 0 0 0 0
T4 125.00 0 0 0 0 0

1.3 X 06 HA (8] H 18 & 12

RAEY R &N E MR F L 757 5%
KA it e ol 3097,

A 50K - & /N EE R R I AT R
FRIEEDR$F 30 em X 30 cm, #& i 8] A &4F 11 A I
AL ORAE 5 H AN ISR s B K R FH RS Ak 14 Oy =X R
P BRFEAR TS 40 em X 150 em, B4E 3 A JF A& .4
At i B Ak .8 H LAk,

it A 7 =X - 2 b i A 7 X34 R e . AE 44D
2 1% b B 0 RS A L AR 2 RbEIE AR L 30 % A A
SRR L 60 %6 £E 4K 5 W38 B L 10 %6 7 Sl B 8 8 5 — K
Pt 5 A A R A 5 70 0 S A R S IR L 28 4% 30 %0 7
PATHIE L . B R OKRHE TR W 4E 5 AR it
BAR, TR AE A AP AR, 30 % AL AR AL # T 70%
AN R A .

1.4 HERNXESHH

FERF G R v B R 2 2R S AR R B0 S A 1R 1 B
IC RN O IC SR B 3 B W 8 B . R T Y IR o
I 3 3 9000 A5 AR A b P ) A T O A R
A AR T B P R B 2 T AR /N DX PR T
AR IR .

I FH G T SRR T o B ST AR B AR RS L AR AR TR
it HOAS [RIIR BE 22 A4S 30 3R AT R R AR B AR B Y
FE B 500 mL T K b 9F W EAR%E A —20 C
FAF TR URAAERRI . 0 V0 it B K KO R i
A)J5 1 H 100 mL SR ML T3k #4740 T, AR AT
100 mL 3 iR v & it A A X5 S &
NETNK B BT B UCREE SRR K RS R
DL P T AR AR R URCRAE IR BE AT B 540
Bk .

http: // stbexb.alljournal.com.cn



34 K - PR AR

5 38 4

V=hXj Xk (D
K.V A/NX BARERE (L) sh MR EE (dm) ;)
R AR (dm) sk AR Y (dm)
I E A
R=V/(1Xw) (2)
AP R Oy B T ARAR TR (mm) s VR /N IR AR I
LD 50 /XA (m) s R/ X FESE (m) .
Jevb it A
S=VXC (3)
Krf.S AKX BT (g V A/NX B 7R &
(L);C /MR & (g/L),
1.6 HiELE
¥ H Microsoft Excel 2016 1 IBM SPSS 25 #k
AT B e B T RS 1 43 BT, B Excel 2016
M Origin 2018 FAF#EATAH GBI R 2 1. R A

2772 (One— way ANOVA) X 7 [6] 4k ¥ T (9 42 7
TRV VD & B 43 iR AT 22 = W MRS AT, R
Spearman AH 3¢ 73 B 5 75 £ 48 A 1] (9 A5 & 1, 5% H [0l
A5 #r ST AR PR R I i S5 e VD & S A EE R
2 ZERE5H5)
2.1 K I8 X 18 B W 4R AE

2 2 A1, 2008—2020 4E £ 45 - Ky fE I N
1132 mm, H 2011 AR W & /N, 4 838 mm;
2014 AF[E N IR, O 1392 mm, IR IX 107 7™
TR % T 1 2R R T A R bV AR 36,30 ~
631.89 mm, HAEFEM & 1Y 3.2% ~57.2%, H,
2008 4-,2009 4F 2010 4F 2012 4F 1 2013 4F BFUR
ol 2R TR 0 0] LL 22 A - 35 SR BUAR ol I R G
58.8%,19.6%,28.8%,86.4%.20.4% ;i 2011 4F
2014 4F 2015 4F,2016 45,2017 4F.2018 4£.,2019 4F
H1 2020 4E 43 B8 2 42.4%,21.4%,2.6%.,15.0%,
29.7%,3.9%,9.8%,89.3%.

F2 RBE 2008—2020 4F P A4S ELG T
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Fig. 2 Runoff depth under different fertilization and tillage

treatments on purple sloping cropland

http: // stbexb.alljournal.com.cn



CHRE|

F 3 28 45 ARt E 5 805 A X 58 €0 3Bk 3t 7 3 7 O 9 52 i

35

2.3 KHIMEAE 5 HHEXT £ & T 3 Bt it ™= 0 B R N
& 3 AT, 8 4 IO [ it BB S5 B FE LT
WX 20082020 4F 4 40 BE T e V0w B EHAK K
CK>T3>T2>T1>T4, b CK,T1.T2 f1 T3
4 i T 33 B A ASE AN () it A Ak 3 Ul v Y AR R K
BLT1 AT e b & ¥ E /b, B3 /T CK Al

T3 AL, H5 T2 hHERMHEAEE (p=>0.05,

T1.T2.T3 & CK 4b 3 ¢

4

vh & 43 > 52.88%,

46.36%,39.92% . HLHAH [A] it AT Ak 3 3 BFE 5 R
BB E 2 MU T2 5 T4 KB, T4 AbFTFRY
B B /N T T2 Ab B, RS I 28 4 B it 1k IE A 3%

=}

/168.60 % IRV & .

8 3 r
a
[C125%~75% I 1.5IQRW 75 [125%~75% I 1.5IQRH KI5 Fl
. — Rk a9 — gk it
EIN B ~ a
.E be ab a2 r ab
ap o ab
= 4 - be N ab
= =
= 4 b
IS c a 1r
2 b T =
0 I I T I I—l 0 | . I T T
CK T1 T2 T3 T4 CK T1 T2 T3 T4
it = i
E3 AEEERMHELETERLIEHBSPEMRIIENTH
Fig. 3  Sediment yield and sediment content under different fertilization and tillage treatments on purple sloping cropland
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