32
ﬁé‘b ;’; %H @t&J T b (D

/IR JNMENTSCIENCE
PAik: http://www.aes.org.cn

BRI BN AL VA IR BETH AN IR R B AR A SR
KRR, TRET, BUGEIE, MR/ eE, RERIZL

A
KRR, IRFT, BOUh s, &, Tl 3 B AR 25 VR IR BV AN R s e S AR A SRS [T, Al PR 222417, 2025, 44(8): 2033-2042.

TEZL R View online: https:/doi.org/10.11654/jaes.2025-0508

LT ARG I H A SO B

Articles you may be interested in

SRR B S IR AR T X Wl 5B

W, SRR, KB, E A, BRISR

LV FRBE R3] 2021, 40(4): 852-858  hitps://doi.org/10.11654/jaes.2020-1196
THREEAC AR 772 /A 0 S5 W X S8 43 AT B e 1 Axt = K 8V SRR BT i

ik, R, Bt skl R, UL, i, EX, RE S, e
A IREE R} 244 2018, 37(11): 2427-2433  https://doi.org/10.11654/jaes.2018-1135

AR A HUBEA 25 15 Y RAE S A X
KA, WG VH D, FRAEME, BEALAL, G ISES, Tl
Zﬂk%féﬂ?ﬁﬁéﬁ. 2021, 40(9): 1990-1997 https://doi.org/10.11654/jaes.2021-0208

N TR it 2 20 3 b e R A ol Bl 3R I R AR A

BT, R, B8, @K

LA IABTRL 2447 2020, 39(12): 2833-2843  hitps://doi.org/10.11654/jaes.2020-0357
THEEE VU AN R AR 2 AL AR 1 SR 22K B AR IR S 28 GV FAN

e, 2T, WK, AT, skoa i, A, FX

AV FRERL244R . 2020, 39(10): 2387-2396  hitps://doi.org/10.11654/jaes.2020-0741

KEMIE AT, RFHEZBHRER

Jo


http://www.aes.org.cn/nyhjkxxb/ch/index.aspx
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2025-0508
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2020-1196
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2018-1135
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2021-0208
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2020-0357
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2020-0741

2025,44(8):2033-2042 R W ®E M FE F R 202548 H

® Journal of Agro-Environment Science @&

R, IRET, B, 4F . CoBR R AR A T SR A A2 0 S O LRI []. AR FRETR 22241, 2025, 44(8) : 2033-2042.
WU C C, XU X, DUAN ] ], et al. Impact of hilly slope gradient on phosphorus removal in ecological ditches and optimization strategies[J].
Journal of Agro—Environment Science, 2025, 44(8) : 2033-2042.

FEisRLE 0SID

Fr P 38 FE 3ot A 7570 SR B TH 4 B 5 Wi R 04K SR B

R RR, REY, BARE, RN, BRI

(LMK 2EIAE R 22 5 T RREGE, T M 2250095 2. 7T AL Bl Be 40l IR 5 FREEIFIT AT, Al AT R i F 5
LAV PRI NS0, F At 210014)

T B OO b b AR ANV TR T AN AR 1 S, AR SR 4 G R A 1) YR S G B A RSB AR 25 5 0 O i PR TS [ 3
JE 25 T AR ST IR A 2 BRAILI S5 5% . BT R B 005 6 R KR BV S AR S VA SR AR W T 24 h N _EBK
FPOR Rl BEZE A3 R (TP) AR S B (DTP) MR A8 TCHLEE (DIP) AR 254 LB (DOP) | Uk: 25k (PP) |k i % S 36 i ) Jis e i
TEAMAE L, S5 HR A S IRAE WIRI N X TP . DTP PP g 25 Bk 3R 1 W 25 0 T 5 MLV U 5 15 0°H Bb , 6005 B (i A= 259 IR A TP
LBRFREAR T 15.34% , 3 W35 B WG X i i 5B 26 T b 35 ARIVE A o VA 2R R 48 32 2 i AR AR U P Ml (40 NaOH-P) 1Y
SRR SRR AR P BN . 500 LB S SR S (2 24 70 R A R BB LA B0 UE T Fe b A= A TR IR 1 SEBR AL RE
1% 50 m A Y A Z5 TR JEXT TP 1715 B BRI F) 18.06% , ZFR 17401 29.81 g-d™' AT, Bl B2 FE 0 [l A 2500 SR TH 4 1 s
B R R 22—, 35 O Ak 1) SRS AR 1501 R Bk 90 5 e T 78 S5 SR, T ACH R P I g DX e b T VRl T e 2 il o 1 19 T
Wie

SCSRRAR) ARG Yl s W YT RETH N 5 AR ST s bR I E

FESHES X522  XEFEEDA XEHS:1672-2043(2025)08-2033-10  doi:10.11654/jaes.2025-0508

Impact of hilly slope gradient on phosphorus removal in ecological ditches and optimization strategies

WU Chenchen"?, XU Xuan®, DUAN Jingjing’, CHEN Xiaofeng', XUE Lihong’

(1. School of Environmental Science and Engineering, Yangzhou University, Yangzhou 225009, China; 2. Key Laboratory of Agro—
Environment in Downstream of Yangtze Plain of Ministry of Agriculture and Rural Affairs, Institute of Agricultural Resources and
Environment, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China)

Abstract: To investigate the impact of hilly slope gradient on phosphorus (P) removal efficiency in ecological ditches, this study evaluated
P removal mechanisms and efficiencies under different slope conditions through simulated ditch experiments combined with field
validation. In the simulation experiment, two slope gradients (0° and 6°) and two types of ditches (conventional ditches and ecological
ditches) were set. The concentrations of different P components in the overlying water (total phosphorus, TP; dissolved total phosphorus,
DTP; dissolved inorganic phosphorus, DIP; dissolved organic phosphorus, DOP; and particulate phosphorus, PP) within 24 hours and the
changes in the phosphorus forms in the sediment before and after the experiment were monitored. The results showed that the removal rates
of TP, DTP, and PP in ecological ditches were significantly higher than those in conventional ditches under both slope gradients. The 6°
slope reduced the TP removal rate in ecological ditches by 15.34% compared to 0°, indicating that an increase in slope had a significant
inhibitory effect on P removal. The ditch system primarily removed P in water by accumulating labile P fractions (e.g., NaOH-P) in the
sediment. The field ditch experiment in Tangshan, Nanjing (approximately 7° slope planted with Acorus gramineus and volcanic rock

substrate) verified the actual efficiency of hilly ecological ditches. The 50 m ecological ditch showed an average TP removal rate of 18.06%
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and a removal load of 29.81 g-d™". This study confirmed that slope gradient is one of the critical factors influencing P removal performance

of hilly ecological ditches. Nevertheless, optimizing ditch structure, substrate materials, and vegetation selection can enhance the

application potential of ecological ditches for controlling agricultural non—point source P pollution in hilly areas.

Keywords : non—point source pollution; phosphorus; removal along the way; ecological ditch; hilly area; slope gradient
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80
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AR INE B R — I TR AS [ Ak B ) 22 57 .2 (P<0.05)

Different lowercase letters indicate significant differences among treatments (P<0.05).
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Figure 1 Changes of TP,DTP and PP in water
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Figure 2 Changes in soluble P composition in water under different treatments
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fractions before and after the experiment
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Figure 4 Changes in TP concentration and removal load along the

ecological ditches in Tangshan , Nanjing
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