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Influence of Stem Diameter of Hedgerow—Grass Ditch System on Sediment
Particle Size and Nitrogen and Phosphorus Transport in
Purple Soil Areas under Simulated Rainfall

HE Yanzheng', LI Tianyang', LI Yonghao', HE Binghui', ZENG Bo’, ZHANG Gaoning'
(1.College of Resources and Environment, Southwest University, Chongqing 400715, China; 2.Key Laboratory of Ecological
Environment in the Three Gorges Reservoir Area of Ministry of Education, School of Life Sciences,
Southwest University, Chongqing 400715, China)
Abstract: [ Objective] This study aims to investigate the effects of the synergistic mechanism of the hedgerow -
grass ditch system on the sediment particle sorting patterns and the migration and transformation processes of
nitrogen and phosphorus. [ Methods ] Five combinations of hedgerows with stem diameters of 0 (control, CK) ,
0.1, 0.2, 0.4, 0.8 cm, and with or without grass ditches (0, 0.5 cm) were set up. A hedgerow-grass ditch system
was constructed in the laboratory, and a simulated rainfall experiment was conducted under a rainfall intensity of
90 mm/h. The volume percentages of eroded sediment aggregates of 50— 1 000 pm, 2— 50 pm, and less than 2
um, as well as the transport characteristics of total nitrogen (TN) and total phosphorus (TP), were analyzed.
[Results] 1) In the hedgerow-grass ditch system, the eroded sediment aggregates were mainly composed of silt

particles (2—50 pm). 2) Under the conditions with and without grass ditches, the content of sand particles in the
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transported sediment on the slope with a stem diameter of O cm was significantly the highest (p<Z0.05). Under the
condition with grass ditches, the TP contents of clay, silt, and sand particles in the transported sediment on the
slope with a stem diameter of 0.8 cm were the lowest (»p<C0.05). 3) Under the condition with grass ditches, the
TN contents of three different particle sizes in the transported sediment on the slope with a stem diameter of 0 cm
were the lowest. Among them, the treatment effects with stem diameters of 0.1 cm and 0.2 cm were significant
(p<<0.05). 4> Under the condition with grass ditches, stem diameter was significantly negatively correlated with
the TP content of the sand particles (p<C0.05). Under the condition without grass ditches, stem diameter was
significantly negatively correlated with the clay content, the TP content of silt particles, and TP content of sand
particles (»<C0.05).[ Conclusion] The research findings provide a theoretical basis for the prevention and control
of soil erosion and non-point source pollution in purple soil areas.
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Fig. 1 Layout of stem diameters in hedgerow—grass ditch system
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1.3 HEmRESNE

K U5 A 8 3% R BUST i 23 J2 2 BOR B0 1) £ 1Y
WL R 20 e HE Y S T AN AR 2 R I
BT R 43 R 1.25.1.35 g/em®, BEIH A R L
30 mm/h /)N R 5 9 A HE B K 2 4R, R U R
24 hoe A A T A s K R IR T O AT
DR AR M 5 KB O b o B R R K RE o R R
JH e RN A AL I T 2 12 b R R e
KRR K S A7 T 5 BT F A 3, & T S K
WAL R BB AU T o I P, N T A
S A S K P R BE Ry 1.5 m, WEWE 5 SR
[ 1) 2 B R B 290 4.0 m, AT JE 8 mX 3 m i A &K
ek T T AR R R T i S D DX D /b i
RORE o 2% O s A L R 6 3 a9 Y AR K R g A
B 45 R ) AR A IS M, 9230 30~230 mm/h N i 2 W]
A 1A R TR AR, A A BT = e R DX L R R SR Y
SRS PR o A R 6 I S R R O 90 mm/h, B R
P o Rl Ik B 8000 KA b o HESE TAESS WS, JT U6 IE

http. // stbexb.alljournal.com.cn



226 KRR

840 %

RIS, A 25 B0 R R P O S I 4 R R 3T
BF L I A 20 L 2] B A e S AR U, B W B 12 Bl 60
min, 5 10 min N4 2 min FHZ| MR &£ 1 IRE Rk
Yo RE, J5 50 min £ 5 min R 1 IR AR W IB Y EE , 537
R N 3k 0B 15 Wk AR TR U B R, 1R A 3 B N 4 R
Jei L BEAR AR VR YR AT 5 FH 590 mL ¥R KR 4R 1
L T 08 v DR RL A2 43 A0 W 2, B 3 SRl 15 AR
DT = S TR RN e ol SR B M o R A R 2
A JEC 5 1 U8 10 43 ) SR B [l S 56 5 Tl A MR HE AT
IR 40 CHET /5 L BFBE 3 1 mm 5 BE4T 98 90 N P JR
RO A o B R 0 45 RS T 4 £ 2 10 em
TR 8 IR AT 22 A 44

A 0L T 32 56 v T i 4 B 1Y AR U TR VD RE
Il 552 5 =5 J5 H Rise 5 41 306 R0 BE A 43 BT U8 10 141 ki
(4 L 2 40 A, K U8 0 TR 36 43 R B R <<2 pum M kL
2~50 pum B KL 50~1 000 pm 3 4> KL %%, R 5 R
FH W G 325 C G WA 1k AT AN [R) R U VD A R 1Y 43
BLOE K REM L EER 2 AR TR, PERAR
R AR MG LR RS ZE S 2 mm
i, AR T4 A B9 A o A R, S B O
B b B T B 0 b, 76 K 28 18 R 3 AT IR O, DA e
B BB M IR AT R AR S5 L 1RO 8 R R 45 T
o B R R B R T AR T RS R R AR
O N SN Rl e = 7 I N A B R st
T OBRE I E VbR TN R TP B & 20 8. ke 5
W5 B, SR A0 K RE SR B PE S R T - %

RS R ) KRR

S o 60 BE L RE TN Bt 8 3
e B R B - AR R B o3 Ot

60 min B I 3% W&, & FH 6%
6B I TP 8.
1.4 HiEHH

K SPSS 26.0 # /- #k47 K4l B 3 ISR A it
Iy B R B E 7 22 (ANOVA) 20 A 6] 25 71
1878 Ak X B 1 4R Pl U8 VB R AR 43 A TN TP RSS2 I
K F Pearson AH J¢ 43 #7 #8 75 A [/ 25 FF B4R T WL 90U
WKL 5 TN TP /) C & | fiff 1 Microsoft Excel 2021
Al Origin 23.0 42 il Kl 3%

2 ZFREHWH
21 EBRDNEFHESS

A R AET , CK b 3 i T 7 Je 1 1w
LT E o RO R de e, 4 ol 24.210% Fi 313306, L
0.1.0.2.0.4.0.8 cm 25 A2 3% 10 A% Ve V0 i bR T it
S3H053 1) B 25 4 R 162.65%6 .44.55%6 .101.89%6 ,93.13%
H1188.95% ,160.94 % .78.08% .108.76 % (& 3a) . #EA .
TCREE SR , CK AL BRI 18 3 5% U8 U0 (10 B b o £ 53 45
1 Fe G, 4 1ok 66.67%6 1 59.62%, 1 0.1,0.2.,0.4,
0.8 cm 25 FF B 78 19 By KL T 4 43 8043 W) & 35 B G
22.81% .12.87% .18.88% . 20.45% #il 32.80% . 32.10% .
23.51%.24.80% (& 3b) o FEA T HIH 54 F,0.8 em
ZEFF AR W T G B Ve U 1 BRI 4 B0 3 A
S 7.16% M 7.11%, b CKL0.1,0.4 cm Z5FF HAR Y
FORLJTT 8 4385053 ) b AR 27.35%0 .24.36 %0 . 22.23 %%
M127.32% ,40.35% .23.39 % (&l 3¢

1001 (a) 100 (b) 100 - (c)
A B
< 8o = 8ot 2 caz B L = s0f
% & 2 =
& 60 & 60 & 60fF
il i IE
W= 40 - a W= 40 W= 40 F
=] A 4= 4=
2 20f b Bropd €8 =20 & 200
e D - ' Aab A a ABab Aab B b
0 " 0 0
CK 01 02 04 08 CK 01 02 04 08 CK 01 02 04 08
= Hi#/em ZFF Hi®/em ZFF HiE/em
w A WEEH

T R B AR R NG TR 3 B3R A G A A [l — L % DR 7 S [ Bl 254 AR R 28 5 i35 (p<<0. 05),

3

FPEEFERTEBRIHESH

Fig. 3 Particle size distribution of transported sediment under different stem diameters
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Fig. 5 Distribution of TP content in transported sediment under different stem diameters
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