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Fig. | Monitaring sites in the ditches
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Fig. 2 Dynamic change of ditch water depth during the rice growing season
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Fig. 3 Dynamics of TN concentration in the ditch water in the rice growing season
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Fig. 6 Dynamies of TP concentration in the ditch water during the rice growing season

020
2 018 Heted 2 i
L |
sl
E L = =S
5 010 -
b ¥ =S o i ]
& 005 | N e |- < < ]
« 1 o
0F
L

ARG EWH 200 PR N G
H7 XBEFREKHELIRXERRENEEL

Fig. 7 Dynamics of TP concentration in the ditch water

dunng different rice growing stages

XA K AT A B (K 2L s 0 45 SRR ] (B 8) » 2B B B R  MEBRSEAFI, YA SRR UKL A iR FE I TH 1, 3~5d )&,
TR K PR A B BB IS, VA SRR BB P 5 R S R FE AR A — 3. BASKREAE K, WK B B USRS
NE.



020

016
= 012
=0
£
=
& 008 F
0.04 N
A‘.’ »
X & g
‘) A A -—t l- — - . - A A = " =
~” v o - - o - - -+ e - ] - = o v w0 e - el o - e * (=3 [ -
- = = 3 N A9 O m = = & & 8 MO O m oo om o o=eoao6 & AN
© Y ¢ ¢ © o @ =t S oo B B o8 o) o 0 o @ 00 o & o S &
= = o = = o =3 > o = =l =1 =3 =] (=2 < o <o < < (= < < =1 =1 o o = o
AM (B-H)
S XBEELQRXFREESHRE
Fig. 8 Cancentration of different P forms in the diteh water
3R

FEHE R ICNVA IR S T TE A AR R SR R 2 2. 0~2. 5m, EHE S0 2 S R 1) I TEHE K R B TR R A R
e ELPR IR 2~2. 5m. JKFEZ i KRR K KK 7, WWIRAGE B KIIRE, WAL T3 FIRES, BERUKREEGR, #iR
IO BT KE D, ORI T BRI R ZK ORI AL TIFTBCRAS , R P 2 B2 N fal. BRIk, ZKARE 2 e
W I R T E N 1 SRV TR0 K — P B RV Y . KRR TR B K, v S P R R AN A i VB 4% 1 (V) KR AE - FH
BERE) » WE I Rl LT IE A AR K, BRI KA A, — UCHEBE . PERTZE RN, 004 KW B ARV SR T R K
IKFERERE, 002 ) — LI B A IR AR . B R R T S A 0 A R S, 9 SR KR A R P B8 g 3 T 2 M /K RS A S 3R]
FIOFHEATHEK . IR AR KRG A A S e R AR D 38 F e 2 e v SRR 1) I TE B R L R /KRB K KR (30~70em) ik T
I (2. 0~2. 5m) , AR KFEFEIRE G 1 /KA A RELRL A h R e B MR HE K 25 F T /K A R OIS XU . /K Rg i), A
FREATHEW,, VA SRRIRST AT HEK. Rk, FEMEHR SR ICHA RGN KRB R RV T, R Tl R K AR R
JE 3 7K AR HETE ) 2 47 e R B T /KRB A 25 AR IR VA SRR K

F T REHE B [ SR V) 22 (R ) i EL E R A HE K AN g Y, DR MOBE R FE T K S5V S K & R FIRE R A e, ASHIT 72 T 39
A, KIEBRABN 6 H 10 H, KIEBEL REGEHEE 81ke « hn™™), HLE/K P IN iR EEALEERT 5d (6 H 13~14 H) R
Tt SRR S 5 5d VEROK TN IRFETFUA R/, B S ARME A S 58 7d T Rase . TR, RS T K U 3 3 7
BEE — 8 B BRI . KBRS Td #4755 — UGB (54kg « hm ®), VAUE/K TN ¥k B SAE [&)— I 13k B (bmg « LY, H.
FEBAEJG 7d, VYK TNIREEREZE 0.9mg « L', JHE&TARE. 7 H 30 H, BT /KRBT T8 R ELAIEH (63kg « hm ), VAR
K INIREEF KT, YT 7d JGFE22 0.5mg « L BAR, B/ TAE. £5& L VYK b TN ¥R FE ROUEIARFAE 2047, ZUIE it F
SR YRR TN W AR A R SR AL bR T WF S [XRe P SRORE SR A2 PR 2R, R 30t N e P 3o R i 20 NH+4 T OH— &,
Lk 81145 7 kKR FH T /K 280 3 AR B R VAT RO e e, MU — /KR TR T K B R K. Rk, KRS
BRUREFE—UCEIE 7d W, WHE/KPEERER T WA, #E—D 00 R, WER/KH NH N EZEE B IEE G 3d,
BTN ZEIR, AT RE R R 2 JR ARG B 5 HoK e AN e Y. BRI R, EEOKEBERIC JFT 6 A 27 HZ R AWK
FEAR T IHAS FUREE, X AT AR/ T Ve i LA R AR Bk y 77 iy, AR A R B B AN, DT e s U PR 1B v, LI i ) S
K, WIRKEZMRETET2SH, Kb GG 5 TRMA, Hioumaa ™.

IKAEBNEIE VB — PR 8. TN T RAOREAL, T A, AR RS SRR, 2 50%~60% AL
W ORI AT 5 % UL L O B R AE PR R R R R B USRI B A R SUAE R TR PR R 3RS 28 14
) ARV, BAAET SR U, TR SRR . ARG R R, R R AE RN L RIS AR A K TP KRR i (P




6) ORI T HURLAS WA N (B 7). kel WL, IR TP R AR A TR L EEXTVA SRR VR ARSI AR . A ORHIE AT
R, IR PR B B R BRI, T FECTP SR Y. 8 HIKZJE, BRI B, HEBR AR
B b, Ak HHE K BRI R 35 Y A 2 I L R A AR AR, VA YK AR R R 00 TR G P A LA AR A R [ 4
IR EAE BT ISR T35k, BRI TR RIE A R, MR IEREIR 7 S W AE IR, T o TP 4 K887
ORLAS BRI A P BRI 7, el R B T I A1 HESS TR /K A R 0 8 8 R MR — B B AR B SR, SR
FE W [ R EHE RS S, 5 G i AR FHBEAT K28, FR A SRS AR FH HE /R HEAT PR, AR K R IR, 38 I0ys e e A4
P\ VA 3 o (3 BT 1, 700 R FH 7 Bt 8O AU DR SR ARV P, L B — (04 R iy s s K LA S O R . 45
Eor W, AEVLDOP X, KA 3 SR 1 AR i J TR i B A o 8 TR B B R R 2 —

4 258

(D) BEHERITTAE N — AR B IR R G, SRR R BRI OLT, Hal i IR A L mpE IR A A AR AR, B, &k
FEAE RGN AT e, B REHR T TRK AN RS LK AR s SR PR 58 R /)

(2) Tt JIE 2 5 i ) SR 7K v SRR PR ) B IR, it R — ol J VA SR K v BRI B TR VA IR B FE A AR 2 B A T
BB, anfE R AR RIS, YLl R BRI R 2 3~5d, TAE. BRI A AR IS — R A AR A BR K A HE

(3) AKFEFIIE JG B4 BE, VIR /K M BIUREEAE 1.50~2. 00mg » L' 2 fal, /KREBHLFAKKIRIVIE, BREtRAVA S K AMEERT ey
JEIL KA SRIR I X A K TG B W1, BBHE bR B T H R AKOK R 6 T RIS, AKREAE K WIRWR Y, 2285, BN HE,
AFTIIE B R K 1T 2K bRAE, X KA (1135 e RS 3E— 25 PR

BOSH A A KFURAE IR, 753 T Ab a8 AR Bt Of NIRRT ST T Se MG VR A 5 B, R SRR I

SHIHR -
C1] rH8, BRERIE. VLD DR KA R 0T 7 [T]. SR 550K, 2010, 33(S1) :297-300.

Ye7Z, ChenWY. Researchof water environment capacity of Jianghan Plain river network’ s graffs [J]. Environmental

Science & Technology, 2010, 33( S1) : 297-300.

[2] HuaLL,LiuJ, Zhai LM, et al. Risks of phosphorus runoff losses from five Chinese paddy soils under conventional

management practices [ J J]. Agriculture, Ecosystems &Environment, 2017, 245: 112-123.
[3] &, 21 Ak BIERE [J]. KBRS, 2004, 20(4):66-68.
Yang Z Q. Prospect of water resources for 21 century [J]. Water Resources Protection, 2004, 20( 4) : 66-68.

(4] RS, JR0RbK, 3T 5. ARBEBEN KRS BARRTS daR st [J]. MR, 2016, 37(3) :963-969.



Zhou J W, SuBL, Huang NB, et al. Runoff pollution experiments of paddy fields under different irrigation
patterns [J]. Environmental Science, 2016, 37( 3) : 963-969.

[5] ZhangZJ, Zhang JY, He R, etal. Phosphorus interception in floodwater of paddy field during the rice—growing
season in Tai Hu Lake Basin [J]. FEnvironmental Pollution, 2007, 145 ( 2) : 425-433.

[6] Takeda I, Fukushima A. Long-term changes in pollutant load outflows and purification function in a paddy

field watershed using a circular irrigation system [J]. Water Research, 2006, 40( 3) :569-578.

L7] ABRar, SRART, XU, 5. /KFEv P R ERRE AR S Kmas 0% [J]. ol T2, 2016, 32(3) :86-91.
ZhuCL, GuoXP, LiuMH, etal. Reduction of nitrogen, phosphorous and runoff by coordination controlled drainage
with basin and ditch in paddy field [J]. Transactions of the Chinese Society of Agricultural Engineering, 2016,
32( 3) : 86-91.

(8] s, R4l 05, X%, 2. WA R X AFVAENRIERPERITBEERH LT ]. R, 2016, 37(5) : 1717-1723.

Wang D, Li HF, LiuF, et al. Interception effect of ecological ditch on nitrogen transport in agricultural runoff

in subtropical China [J]. Environmental Science, 2016, 37( 5) : 1717-1723.

(9] dkmiml, Mk, X, & AREENE. BHTRWIEERNY [T]. $ERY:, 2015, 36(12) :4516-4522.

Zhang S N, Xiao R L, Liu F, et al. Interception effect of vegetated drainage ditch on nitrogen and phosphorus
from drainage ditches [J]. Environmental Science, 2015, 36 ( 12 ) :4516-4522.

[10] Alexander R B, Boyer E W, Smith R A, et al. The role of headwater streams in downstream water quality
[J]. Journal of the American Water Resources Association, 2007, 43( 1) : 41-59.

[11] ZEomdd, RET, WM, 5. BUUHKMIRAE SIE AT LT [J]. WEFk, 2016, 37(2) :520-526.

Li QK, Song CJ, Hu YW, et al. Transformation of non—point source soluble nitrogen in simulated drainage ditch

[J]. Environmental Science, 2016, 37( 2) : 520-526.

C12] Z=oimdd, WINEH, fME, 5. ARKIEZE T ARAR SIRHE 50 [T]. R TSR, 2011, 27(2) :96-102.

LiQK, HuYW, SunJ, et al. Agricultural non—point source pollution load intensity of the paddy field in different
water and fertilization conditions [J]. Transactions of the CSAE, 2011, 27( 2) : 96-102.

(13Tt Wy, GKIE R . X VA R 1 X e FE HE I m Ul 10 D 7 9 RECRE B LB AR [T . ZK R 244, 2010, 41 (4) :406-411.

Peng S Z, Gao H Z, Zhang 7Z L. Effect of pond wetland on N and P removal in drainage water from paddy field and
its mechanism [J]. Journal of Hydraulic Engineering, 2010, 41 ( 4 ) : 406-411.



[14] 2%, ik, BWHE, 5. WIHEHA B RS Qe m e [J] K aediRiaE, 2012, 30(10):107-109, 149.

Wu J, Cui Y L, Zhao S J, et al. Experiment of agricultural non—point source pollution mitigation by field drain

and pond wetland [J]. Water Resources and Power, 2012, 30 ( 10) : 107-109, 149.

[15] fo %, FEimsk, TEM, %. ARRERBEEBHONERE [J]. Rl TR, 2010, 26(10) :56-62.

He J, Cui Y L, Wang J P, et al. Experiments on nitrogen and phosphorus losses from paddy fields under different

scales [J]. Transactions of the CSAE, 2010, 26( 10) : 56-62.

[16] #uife, x|, Kb, . WERARE. BHEEr R [J]. HEER2EFA, 2008, 21(2) :35-39.

Zhai L H, Liu HL, Xi B D, et al. Study on the transportation and transformation of N and P in headwater ditches
[J]. Research of Environmental Sciences, 2008, 21( 2) : 35-39.

CI7T TR, 2o, RS, AR HKIE R AL AR SIRT5 et 7L xid [T ] /KBIR 5/K TRk, 2014, 25(5) :222-227.

Song C J, Li Q K, Cui E G. Review on regulation and control of agricultural non—point source pollution by use

of agricultural drainage ditch [J]. Journal of Water Resources & Water Engineering, 2014, 25( 5) : 222-227.

[18] Schoumans O F, Chardon W J, Bechmann M E, et al. Mitigation options to reduce phosphorus losses from the
agricultural sector and improve surface water quality: a review [J]. Science of the Total Environment, 2014,

468-469: 1255-1266.

[19] EBEF, Fral, Al 55, AR KRS A R A A 30T B 9 42 U 20 O 2 BN RIT 7T [T ). KR4k, 2015,
46 (12) :1406-1413.

Wang X L, Qiao B, Li SM, et al. Studies on the interception effects of ecological ditch on nitrogen and phosphorus

in the rainfall runoff of different rice growth period[J]. Journal of Hydraulic Engineering, 2015, 46 ( 12) : 1406-1413.

[20] MooreMT, Kr#Eger R. Evaluating plant species—specific contributions to nutrient mitigation in drainage

ditch mesocosms [J]. Water, Air, & Soil Pollution, 2011, 217( 1-4) : 445-454.

[21] Taylor JM, MooreMT, Scott JT. Contrasting nutrientmitigation and denitrification potential of agricultural
drainage environments with different emergent aquatic macrophytes [J]. Journal of Environmental Quality, 2015,

44( 4) : 1304-1314.
[22] BERABRSRE. KAEKEM 27 M), GEURR) . dbat: P ERSTR S R L, 2002, [23] NeedelmanB A,
Kleinman P J A, Strock JS, etal. Improvedmanagement of agricultural drainage ditches for water quality protection:

an overview [J]. Journal of Soil and Water Conservation, 2007, 62( 4) : 171-178.

[ 24 1253, SINEAE, PN . A AR mETS BRI IR P TR Fepbmt sedt e [T 1. o AR A2 4R, 2010, 18(1) :210-214.



LiQK, HuYW, Sun]J. Migrationand transformation of agricultural non-point source pollutants in drainage ditches

[J]. Chinese Journal of Eco-Agriculture, 2010, 18(1) : 210-214.

[25] SR, BESI¥, MrhEEk, 5. AFEIRETALE T REE KRS SL SRR [T, ESREAR, 2012,
21(9) : 1561-1566.

Wu J, Fan J B, He Y Q, et al. Dynamics of nitrogen and runoff loss in ponding water of paddy field under different
fertilization practices [J]. Ecology and Environmental Sciences, 2012, 21(9) : 1561-1566.

[26 148550, XIEEMK, F%, &5, BRENCERKRE M R B X m AR HRLT]. BYE 7R 5IER, 2004, 10(2) 1 137-142.

Zheng S X, LiuDL, NieJ, et al. Fate and recovery efficiency of controlled release nitrogen fertilizer in flooding

paddy soil [J]. Plant Nutrition and Fertilizer Science, 2004, 10( 2) : 137-142.

(27 13RS, HoE, ARGIIHE . KR KRR 3SR BEURAE L HORTURBT T [T 1. SRR A2, 2001, 21 (4) :475-480.

Zhang 7Z J, Dong L, Zhu Y M. The dynamic characteristics and modeling of nitrogen in paddy field surface water and

nitrogen loss from field drainage [J]. Acta Scientiae Circumstantiae, 2001, 21( 4) : 475-480.

(28] “ikfers, *aEse, GHL, %, MARFAEREEALINTFRE HERKERZ NS AR [T]. P ERR Y,
2006, 39( 12) : 2521-2530.

Ji XH, Zheng S X, LuY H, et al. Dynamics of floodwater nitrogen and its runoff loss, urea and controlled release

nitrogen fertilizer application regulation in rice [J]. Scientia Agricultura Sinica, 2006, 39( 12) : 2521-2530.

[29] &S, Tflgk, MREE, 2. RWIHLXRE H ISR RRiE [J]. MAHASSHR, 2003, 14(11) :1879-1883.

Lian G, WangD J, Lin JH, et al. Characteristics of nutrient leaching from paddy field in Taihu Lake area [J]. Chinese
Journal of Applied Ecology, 2003, 14( 11) : 1879-1883.

[30] skmins, BIRA, Mk, 5. ABWIRIENEEIESBERMRES T [T]. 38R, 2013, 34(3) :1101-1106.

Zhang SN, Jia Z Y, Xiao R L, et al. Study on phosphorus adsorption characteristic of sediments in an ecological

ditch [J]. Environmental Science, 2013, 34( 3) : 1101-1106.

[31] Sondergaard M, Jensen J P, Jeppesen E. Role of sediment and internal loading of phosphorus in shallow lakes
[ J ]. Hydrobiologia, 2003, 506( 1-3) : 135-145.

[32] Z=simdh, WNEH, MR ARMEAR SIS Y H KA R OB S R [T 388k, 2011, 32(5) :1273-1278.

Li QK, Hu YW, Li HE. Simulation and application of the agricultural non—point source pollutants in drainage

ditch [J]. Environmental Science, 2011, 32( 5) : 1273-1278.



[33] BiME, Er{@. WK A BB REE [T]. e 5354, 2006, 6(3):132-136.

Huang Q H, Wang Z J. Review on the development trend of the methods assessing phosphorus bioavailability in

freshwaterenvironment [J]. Journal of Safety and Environment, 2006, 6( 3) : 132-136.



