KA = R

20134F6 H SHUILI XUEBAO 44 ol

X EHE:0559-9350(2013)06-0657-07
8 | 50 Y812 b i 5] IR 4L 5l B HE 7K B 8% RO LR

By, kI, FEE, B OE

(1. WHERAE JRSOK GRS RF TR B4 E S B S0 %, VI8 BIAL 2100985 2. @ MEHTK S 5, Y095 @k 225600)

TR A HHEK b Id 22 00 U0 2 i K A& 8 30 L R T IR Y5 Y 55— R K BN BT ) JE A SCHRE S s ol ¢ HH T Y595
Yo (15 BV PRI L R IR) R T, WS T R G B A AL S a3 6 A HE K U 1 T D RO L, s A SRk
B R G0 T A A e K R, AR K b U VR B 0 A HE K b U S B R e, LA G
He R Ge w0 HEK B 73.03%, 43 919820 B0 CTN) FLE B (TP) 3 25 T4 90.17% 1 79.53% 5 1% 22 58 v & ¢H 3 43 1 B
ARV RCR, H RS HH ) HE T A kb s A B K B AT HE K v SRR VR AN H ) AR Ty, AR R A
TN TP Bt fif 55 % 5 HE R s 2L 53.72% F1 37.45% , W ) 47 il Hl K 6 8 FH HE 7K b TN A TP (1 25 BR 28 35 3] 64.59% Al
54.35%, V4 VR Hb BE S AT A AL AR A K TP R BTG Y, TN LB 3RIEF 37.13%, TP LBRREF 27.32% ., A
SCHR TS5 JETT % R G A AR 0 R AR A R SR R SRR

KB R PEHIE; PR Wi, A

REASES: X592; S276 SERARIZAD: A

A VAN B B 14 THE R HIE /K R it AT 2 51 A 1 VR 95 T MK MR B 3R AR SRR, el oA B R AR
P TR 75 G« A8 S K BRI 2 R R A R DR F TR e R K SR T RS Gk Y S R AR A Sk
Pl . RS Y TS R rh B L AR S AL B R, KA R R R B R K U T A Ry T A B 5T A
AR AR, RAAKRI AR 3 0 A FHHE K B IR R T A I © B W2 BT AR RSk
HEWEAR H A B BE 3 R AR . A% HH AR KT RS AL LA K 38 5 I 3 55 X R 5 G W0 i £ BRSOV T T
(ORI TE , JCHE Y K HE L« F 1l A A0 v £l S50 B 5 it X A T HE 7K SRURR I 2R S R A AT O, AR
T A B 0085 K B T AR AS AR KRR A [ AR R R R HE K AR
3 3o A FH KA A T L W K L R HEAK P U R L AT A R AR BRI R T W
T b T U A AR SR 0 J2BRAE ), R RE R R R R AR, A R A S e T A SO o L
TR T REX R R . ARAERE . WA HEKSF PRS00, B TR IS A 0 B[R] R 48 (Paddy
Eco-Ditch and Wetland System, PEDWS), FFF5¢ T PEDWS Z 48 %t A5 H HE 7K rb ZU v 2 LA K HE ik 67 o
ARSEE R B e E DX K 70 M) P A0 RS il A T i T e 4R A

LRSS B P R R G A
T 145 509535 1 [ 78 56 (PEIDWS) R e T 005 30 K VE 0 20 B PR 56, o0 W LR I

HE 7K 1T 980 R 960 I8 360 M 2 AR o 2% AR G e R i P T TE TR AR | HE AR AR K S A 2 v
PR, AR L HEZK BT 38 A JE I b 2 g0 S R A O — A HLR G (LA 1) .

W H . 2013-01-19
AW H . A R EERSC TR H (2011BAD25B07, 2012BAD08B04); [F52 [ARFI A A4 ¥ BT H (51179048, 51179049)
fEF S e (1959-), W, LA, #¥z, WA S, E2 A KB 5 A H A S50 9T .
E-mail: szpeng@hhu.edu.cn
EIREE . B EWE(1977-), Y5, PN, IR, L, 328 NS IXOK IR AR 0L 55 19 K e 9
E-mail: yfluo@hhu.edu.cn
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A

P A S B A P F] R 58 (PEDWS) 2H 1%

PEDWS H 7 H R S o B2 i E BB AR, ANl se iF 2 /K B BR B I T RURAS B 5d i, FIK7E
FET 0] 75 30 98] 25 v AL, B 2o AR IR 8] 5K )2 8 32 I sl 0 47 P TR 7 5 e T AR E A 42 R 7K A 25 B 7
Ao, b, ), FARELR3~Td, BRIFEHAT — A BEEHEARM; oA HE
AR, — BN P -2 8, R R R IR L AR R AR MR AR SRR T, RO AR
R S5 TH S e W Jm HE o HEOK 223 3t K A s HE 2= RGeS IR W0, s 1 ik K o R R
FH . PEDW S i i K 45 ] B2 42 i L R A 1 | 42 S R /K W96 R S0 3, RE A% 52 BT /K RIS 5 10 38
Gi—, TEHS KBTI SRS Y HIE ST, Bt 58 28 G0 BRI A 0 A b A= 7= w8 2803 17 A 2K

2 MRHSINL

201 RERBOR IR XA T VLR HRE X RS X (119°11E, 32°35'N), & W #4iHF Z= RUAAf IX,
TR AR 38.5°C, RARRIR-18.5C, 4EFISHR 14.6°C, T 242d, HAEREE 1 037mm, Z4EF
Yz k1 060mm, XN B, Ml DR BT o FE 5+, 0~20em 1 )2 A LK 21.88g/ke,
25 1.79g/kg, W 1.4g/keg, 481 20.86g/kg, pHIH 7.4, 0~30cm +IHEZH 1.32g/cm’,

22 REEEI KRR EIRE 99, T 2009, 20104F 6—10 A FFEiE . K X % PEDWS Flf%
GVEHFME RS (K 2), 500 T = SORARTEPM, B AHE AR 3 78 2 NI X R P T . A% G
HEFN PEDW S i 56 DA HH T8I AR 3 51 2 8.9 Thm? (33 HRAR HE A% ) F 17.28hm* (64 HeARifEAc H ), St A FH B
#6353 30mx90m. PEDW S % FH 2R FH 4 il E WBE 45 AR . HEZK B YA R R4 HE K B0 AR, A8 HHEK 223 HEK
AR, FRHEARTBIKAIR ; G HE R 5 R A 2 v B i AL 2, HEAK b R A A HEK . 58
KR PP OV, SO B K ARG B, SEKy AR b, 5K ARy i — 2 (LI 2) .

(1) WEE AL BV T 8 0 8 R e P B AR 75 B0 FH AT AR 45 10~30mm K 2R H I T, HAKATH
BEWE K 5 F T R 2 57 K 2, IR 2 8K R A S iR A, 0 5 WK B ) A K B . R
VR R R L B B I 0T PR 0 SRR T AN, LR B B T K E KRS [ A K ] ]
B A PR AR 4d A . Ay BEMI SA e Ay . W DUJG 6d 22 A7, R URIEKHRLE 15~18h, AR =
HH [E] A2 AT 4~8em 7K JZ o 2009, 2010 4 AN [m] 4 185 Ab 2 e [5] 08E T0E i 2 WL 3% 1

(2)HEK AL BRIV 3. 45 0 HE 7K B I8 3 3 7R HE KV CF L 2 ) AR i 2 8 K s il e 1T, S 30 B V) HE /K
ARG WIHAK IR E o HEAK b BRAK AT Sy 2 6 TR 38 A, B HEZK S PR B 20em AR KR s A S8 HEZK BD
48 214 Hi A R HEAK 105 R BT =X B 98 A HEK .

(3) B b & 31 o B 3% $2 A B 5 TR I K M 22 a) A B 3 2R Tl RS B e TR b, K 29 300m, FE
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HERAHIT spyy s T U SO
r———7————————- —_——— % ——————— o o —— E ——————————
: JT A IRBEBURE S ﬁ%ﬂFﬂl‘*
| ceoh .. ek ek
aasmllo] ] . ol saum 1L a2
T T2 Ko B
| . o oL o] #
: :_Q_ E?“ 12.% | IRFEBURE S, | fﬂ%
:L*;:if‘lf*_* ******* T T TR -IIxT° X ‘***gii::. *****
et | o A
:}Qg%lﬁ_@%mﬁﬁm gl | 5 I Ja1 s
| 1 =y B2 i Iy 3
| |
Fl2 XA F A
#1 FEHSAE BB KR (T8 &)
ARy HEME AL B WY REY Sy BE WA ZRR HEETRAEN ALBUN At
TR 1 2 5 2 1 3 14
37 Tl VB TR -
2009 - 349 3 7K E B /mm 100 40 35 20 20 30 505
TR R 1 2 6 2 1 3 15
& 55 HE W A
V-4 K E Bl /mm 100 50 50 30 30 35 695
; HEKUCE I 1 4 5 2 1 1 14
37 Tl VEE TR e
2010 - 359 K GE A /mm 100 40 40 30 30 20 570
) TR W HITR 1 4 6 2 2 1 16
1t G VE R o
- 4 E K E Bl /mm 100 45 45 40 35 30 730

10m, FEZEKGE—MBAE 1.8~2.1m, AL 3 000m®, £ 08l 7 H LAY 1.74% . 0 1 325 18 vk
e, BIBWEKAEMY RS, MATUKEY R . KR 28 (V28R | 77 K AH 1) 3% 58 A1 22 DL K
Mt K AR ZR B, ORUE K AR AR P T RS B 2o K T R 13

(4) i NE AL F . KRS AT A LB 29k, FENE R I 4y BEE - B I =3:3:3:1, 2009,
2010 4F e FH 4 A 7 300 4l 00t P Ak 49 331 O 445 1 410kg/hm®s 2009, 2010 4F 8 A ( 3 %2 5% 4 P,O,) Jiti A fiE
25kg/hm?, B (32 2 A 43 K, 0) i A 1 4 10kg/hm’,
23 MAMABTSAZE (DKM N Z . B K B 2. 2009 45 0000 HE 7K rb 2085 ik 132 45 1k 3h
AT, 2010 4 LI HE K R8T T o e I A R X H D) L HE K YA TR A N
FAREORE (LR 2) o 2 HEZK BH V8 A5 HE K 5 8 i 2R 7 BORE 5 30 W DOV b /K 5, B B S BBORE— 0, 8
et O Tl o (2) 7K ST 43 A o A BRI R K W 0 4 BT 7 1), 4 i) SR R e A R R O A — 25 A 43 O
I B 1 FARB6 BT 43 V66 B sk A M AL B8 Ak b A (TN AL il (TP) & i o (B)MEHEK B . WK &y ) 38
TR M P T . HEAK R i HE K S B AT o AR I 3~ 5 A AR R T T e RS AR
A, HE K IR 20 B RS2 UK IR

3 RS0

2009, 2010 4F 5 ¥ R HHE K 55423 51 49 505 F1 570mm, 44 537.5mm; 1455 5 R A H 3E K 5420 51
695 1 730mm, “F-3¥ 712.5mm. 2009, 2010 450 X 76 K R5 2L B AR 15 S0k, RN AL & 4
h 480.4 F1531.2mm, oo B RN & AR WCEAR BI 4 RN 1R, K 20mm A B RN 4 031 & A 5 ORI 9 UK
e T HE K 32 8008 o B P AR R AR, 2009, 20104F, 44 il 3 0 A T4 0 HEAK S okoRn 7 v, HifEK &
435141 088.31 F1 1 716.67m*/hm*, -394 1 402.49m*/hm?; 1% 58 3E HERS H 43 5 HEK 6 YR 12 Y HEK &
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43514 2 750.00 F1 3 300.00m*/hm?, “F-4 % 3 025m*/hm’,

30 EHEBAEMHEREAEBEATHBRERE PEDWS SESHEHA RS, fetgf R &5
A HEK R, 2009, 2010 4F 43 51 85 A% G2 HE R S HE/K #2980 /0 2 009.17 1 2 408.77m’/hm*,  J IR 43 A1) i
) 73.06%M172.99% , ¥4 73.03%; FEH TTHEK S TN FITP i E LI AR AR R4, H
HTN BV B IR E S B A, 2009 . 2010 4F TN ¥ J3 50 4% 40 v HE R e B MR F- 35 8 63.51% , TP ¥k B [ i
V¥R 27.50% 5 PEDWS R % A 250 Hb 45 6 Ff FHHE 7K vh TN A TP B faf, 2009, 2010 4F TN HE it 171 far {3
2.68 F13.98kg/hm’, 5 1% G5 HEHE 7 Go A HL R BRF- 210 90.17% 5 TP 6 faf B MR- 290 79.53% (WL 2) . i
1T WA G 5 & B, PEDW S XA FHHE K LA RAF i #s il vE T, R0 L HE K i, SRR T
RIS UR I, XA HHHE K o 00 55 75 Y 52 B0 LA 100K

#2 PEDWS F S8R 2% Tty (VL5 =i )

i 2009 4 20104
“@ PEDWS SRS KRS I PEDWS  (LAMEHERL  RelRiH
HEZK #/(m*/hm?) 740.83 2750.00 1088.31 891.23 3300.00 1716.67
TN 344 BE /(mg/L) 3.62 11.20 13.17 4.47 10.99 9.73
TN i fif/(kg/hm®) 2.68 30.80 14.33 3.98 36.28 16.70
TP -1 i /(mg/LL) 0.12 0.15 0.21 0.21 0.30 0.40
TP i fif/(kg/hm®) 0.09 0.41 0.23 0.19 1.00 0.69

T RIS K AT 2 e

it 5 A< HEZK 51 5 Al T P55 e H 25 M E, RAK A AR Sy 3 0 i e A B TR TS Y 19 25 A4
REGEWBIRZ 3 T )12 60, o DUBRZ RN 7 KT &0 T - HE K - B i G R 47
(Wetland Reservoir Sub—Irrigation System, WRSIS) W FHI NI 12 . MR Z I S7 K52 /N A6 3 4 b
IX3E 1 £ 4 IR IR ST, WRSIS 2 48 1] W I K 24 68% A R 43% A9 B, [ A X WRSIS i 5F 58 A
2006 4E JF #f, XA g WRSIS 2 G0 e 4 EL N 7E O KRS X, iR 0 4% R 3% I ek k(9 WRSIS R4
X TN HTP 1 & BRR 2 5k 50.9%F1 2.3% o Xf it 56 45 52 4 B PEDW'S i A% HHEZK Hh i S0 15 Tk BB )
R T WRSIS RS0, BE AT &5 Hh 4 i A F 1T 575 4L .
32 EAEBRBHAKPEBERARNE A ub i bl A5 B HE K AR HEK SR8
Al TE R G Y T B R A . S REAS S A% G HEARS X B, RE S SRR e R I HEOK R (L ER 2)
2009 . 2010 4 2 ¥ FF A% HE 7K i 55 4% 90 3 R A 43 591 0820 1 661.69 Fl 1 583.33m’/hm’*, 6 i ik %]
60.43%F147.98% , ~V-J4JiKF| 54.21% , FE )5 HAE T F0E A e 25 42 5 0 (B 5 09 K 5 3R
AL K)E, SRS REHRS HAH L A R ERE ), AR R B, s SR AR A . AN TR
TR AL A% F T AR THHEZK H TN B o BE 22 R K, 2009 AF 5 9 R T HE K B TN S 2 v B e 4L 4 i ik Ak
PR 17.59%, 1 2010 4EHMR TAE G nEHEAE B 11.46% o A8 I HEZK o TP ¥ B 78 A [] 4 T8 40 2R 778
225, 2009, 2010 4 4% #E fF B HE K TP v B2 43 0l & 1% ¢ #E HE 4k B 40.00% F1 33.33% , ~F- 34 i
36.67% . T HERG H K R B AT B F U ) IR RS, HARBERE 2 A0 T ICOKZARAS R X R
TR Eh B . A B R R R UKL, T LA AR R K b B R W R T AL S A
B, 2009, 2010 4F 45 3 F5 H TN A9 3 28 B 10 4 14.33 F1 16.70kg/hm’ 43 1) 4 4% 45 3 HE AL BRFE AR T
53.47%H153.97%, [0EF-34 53.72%; TP i A 0.23 Fi1 0.69kg/hm® 43 51 4 % 55 #E HE 4b P /D 43.90%
F31.00%, W358 37.45% , A7 &5 Hb sk /0 Fef 260 2R Rl 2 A U 2K o

FE] P 4 2 5 2 AF 5 3 K O SR R T K PP e 5 e AL A 4596 . Hitomi 28 VIR 5% % BUY K 98 0k A
HEAK B A Ry A% G HE IR AT FH Y 27 % , LD RO K BE RS N T RS H BTN RE ), Wb T REmHEK &
2 TR s AR B 5T & BUA HH SR 5 K B U HE K P TN R TP 3R B s R 14.77% N
3.96% , {H5 K HEWEARS HHEK S0 5 R SAER . B, KRS TN AL TP 0 HEBOE 215 2
RO o KT AR A S 2 S e T K E R TN TP 4 3 kR 1 G 0 R A 239% 71 10% .
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33 EHHOKAETHE EHHOKHBARRA TR LR EAKBEAEFTWE, SRR FEEE
TESR AT R X E AV ffar 55 Y G far 45 HE K B YA 6 TN Y 25 BR AR O R A B T R, T X
TP LBREE AT R B (W 3, B 4) . 2 6il HEK BV % A HHHEK 0 1L AT 0 28 1 25 Bk
RO, 2009, 20104E AJH TN 6 43 51k 14.33 F1 16.70kg/hm?, 285 5 i HE K B Y ek LA HH ) 17 faf A
4 3.67 F17.55kg/hm®, TN ) L BRE 5358 74.39% M 54.79% , 355 64.59% ; A& TP i faf 53 51 K
0.23 1 0.69kg/hm?, 17 14 57 FF A K 0.12 F1 0.27kg/hm?, TP (4 258 %43 51 g 47.83% 1 60.87% , “F-¥ik
$1)54.35% P HEAK W 35 BE 8% A5 250 #0980 HH HE K A U R e W (e, 6 J7 22 H AYA TN I TP 71 i 43 53]
4 9.38 F110.064kg/hm®, TEFE il HE7K B v8 i i B4 3d A Sd JS HEH I8 TN B fif B it 4 1.90kg/hm®, TP it
faf B8 A 0.030kg/hm®, TN A1 TP 9 25 B 4 51 i ] 79.74% F1 53.13% . DL B 25300, ¥ il HE K B34
FIE % A 200 A P A FH HE K rP BBl . R DR AE T R HE K 0 8 T 2K DT AR TR FH HE K K T BB
A H T HEK b B BETORE TR HE TR HHEK )t A oAb 4 5 GEC TRE HHE K A BV R 45 B
], A F T HEAK A U DT K3 R T8 AR A RS e X LR s, BN TOKTE 2R R T AE, 0 T Ve R g
B HE KB, AR T HEK oP R S5 T5 Je W BUJE . 2009, 2010 4ESF- 34 AV K B4 1 402.49mm, SF-34 H
KB AL A 725.06mm, JF /0 HEK B 48.30% . 2009, 2010 45 HEZK 3 H 11 HEK TN FI TP B e -3 R
7.73 F10.27mg/L, B AV 11.06 F10.33mg/L 473 5198 /0 30.11%F1 18.18%

10~ 0.08

K -*- NI f - %= NI FA A
gb —o— WA A —— VRt
~ i > 0.06
£ \ § \
% 6 \ Eﬂ
< \ \\ < 004
g 7\ Elf
& \ D 0.02
Zz 2ro % =
= k. \
0 S s 0.00 | 1 1 1 1 1
8 & 8 ¥ = & < 8 8 8 § £ @ 2
O o~ o0 0 (=)} e o~ o0 o0 N
HEI/A(H/H) H¥EI(H/H)
3 il HEZK B VA TN E W B far (VL9585 HE, 2009 4F ) 4 il HEZK B V8 TP #F W 6 far (VLT3 &5 B 2009 4F)

[l P4 Ah 2 2 A5 T AL 45 5E L Ingrid 287 BF 78 15 H 43 ) HE K 154 S8 HE K A HL B a2 HE K
79%~94% , 43 Tk /b EUE U 2% 79%~94% F1 58%~85% 5 Lalonde %5 iR ¥ B T R MK, KM
Wit 25 7 S K B B TH L K R U R R D s [ P A RS AR S S5 BIE g  E  o
HEZK 1 108 A 280 b sl /D HE 7K S R0 U S5 T Je W T R
34 BHMESSEAYR WHBHMARRAEELEAFELETWY, M#BERRAFTEEPEETE
W1, X L b U A BT, R R S A T A2 AR M U e 2 (LS. K 6) . G RE
PR AR HE K T A RO > PEDW S HEZK 5 e g HE S, 2009 2010 49 4 5 171 HEK oh TN 67 £ 43531 by
2.68 1 3.98kg/hm’, 5 M AR M 67 fof A1 HE 20 51 ek 2L 26.98% F11 47.28% , “F- 1k /b 37.13% 5 TP 7 fuf 43 31l
4 0.09 F10.19kg/hm*, 5 18 Hb a7 A 7 fif A0 LG 2309620 25.009% 1 29.63% , V-390 27.32% . 16 5 1%
Z245 AT K e 1 R A 1 R (R, 2009 4 HE AR B % TN I TP 6 faf {8 4 1.77 F10.037kg/hm’, i

Tl T HE H 6706 20O 0.52 F1 0.021kg/hm?®, AN A 7E A B fip 6 ) 29.38% 1 56.76%
0.04r

g
=)

- —x- AR
“E LI _o_tl:ll7ﬁlﬁi@ﬁ,lﬁ “/’:003¥ / o\ H -
=15 'l\ £
= \ 3
;l ()-I', \ \%DO 021
#3 ' : \\ :\E ’
QE( \ % *
Z0.5H % So01F
= i \x\ - =
00— —— 0.005
9 &= 9 = T ¢ = Q
O o~ o0 0 (=)} =)
HWICH/H)

&5 Y5 TN i s (VLR = e, 2009 4F) Bl 6 V& YH TP 3 A7 ff (VLIRS K, 2009 4F)
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Vb R G0 B 0 38 Bk - SRR L AR W ISR AR W AR AR — RAIVE R, BRI MK AR TR A . Mk
G B, TR B U g K U B, AR BE AR . BRI e W UORE bR BHE K th AR SRS 4 .
2009, 2010 4F 15 1o Hy 11 HEZK A TN AT TP (57 294 B0 6.15 A1 0.22me/L, 8 E AN b 7K {4 i v B2 43 31l
WD 22.449% F1 18.52% . [E P9 AN KA AIF 5 45 SRl 3 I 3 10 i EL A 0 3 DTS AOR W R AU
TN T R K R B HE K TN TP A 25 5% 200 53R B 26%0~64% F1 8%~76% 5 AL 4% 58
T AT} g A B far R N 0 3 %o 80 A 5 B R, TN AT TP A8 25 B 3R 43 391 3k 31 609% ~86% 11 80% ~90% ;
ﬂ‘#’%Braskerudm%ﬂYates%[ZHM%EIEJ\I‘ZﬂﬂﬁXﬂ‘@i%%E@%%iﬁﬁ'21%~44%o
4 ZEip

3 3k 7 e 5 A 0 M P [R) R 48 (PEDWS) (A 58 & B . (1) 428 i) 38 Tk Fed FH KR o /b 1 Fed L HE K
W, AR TR R HE G o 4 T TR A FH HE K 40 ) A AL B E IR 8 L 54.21% , FEAR T H
] HE 75 B 7 o 455 i HE RS FH TN 0 TP HE ik 070 fop 4 % e o R i 70 53.729% 71 37.45% ., (2) B ¥R #5 4fil HE /K fig
g el /D BV HE K 5, BRI A O R R TR B, A RO B A K B R SRS e . 1 B
A S AL KR R R TS e, BRI e T HE K R R R, R IERR TS R BOR . PR HEK
U /0 WA HE K B 48.30% , AR WY O HE K AU MR BE 30.119% F1 18.18% , TN FlI TP X B 2 43 J
64.59% 1 54.35% ; B Vg HE K HE AR HOHE B 1~2 )8, TN EBRFEFH 37.13%, TP £ BRIk F 27.32%.
R, a2 A A0 R 4 B0 Y8 FR U HE K, o] A 8o 2 A S AL fE . (3)PEDWS AJ A % /> &
o THEK L, BRAR R G HE K A AU R R, SRS H HE 2K H U B R 10 8. PEDW'S 45 1% 45 ik
RG> REGEHKE 73.03%, FR S0 H T TN FTP iR EE 43 5 BEAIK 63.51%F1 25.00% , TN F1 TP i 2% 1 faf
43 B0 90.17% 1 79.53% . PEDWS AJ g2 il Aol i P75 4, o35 XK RS, oE AT 42l ity & Jie
E AR — AT 2 A R IR AR

& £ X #:
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The effect of Paddy Eco-Ditch and Wetland System on nitrogen and

phosphorus pollutants reduction in drainage

PENG Shi-zhang', XIONG Yu-jiang', LUO Yu-feng', GU Hong’
(1. State Key Laboratory of Hydrology—Water Resources and Hydraulic Engineering, Hohai University, Nanjing 210098, China;
2. Gaoyou Water Authority, Gaoyou 225600, China)

Abstract: A series of water environment problems as water eutrophication and non-point pollution are
caused by nitrogen and phosphorus loss in farmland drainage. This paper presents a system of water compre-
hensive management to control agricultural non—point source pollution, which is called Paddy Eco-Ditch and
Wetland System (PEDWS). It investigates the mechanism and subtractive effect of the system on nitrogen
and phosphorus loss in farmland drainage. The results indicate that PEDWS could effectively decrease the
paddy field drainage and concentration of nitrogen and phosphorus in the drainage that realizes nitrogen
and phosphorus pollutants reduction in paddy fields. The drainage of PEDWS is 73.03% less than the tradi-
tional irrigation and drainage system. The total nitrogen (TN) and phosphorus (TP) loads of PEDWS are
90.17% and 79.53% less than traditional irrigation and drainage system. The components of PEDWS also
have effect on pollution control. Controlled irrigation could effectively decrease the paddy field drainage and
concentration of nitrogen and phosphorus in the drainage, reducing ability to produce pollution and risk of
pollution discharge. The TN and TP loads of controlled irrigation paddy field are 53.72% and 37.45% less
than traditional irrigation paddy field. The TN removal rate in controlled eco—ditch reaches 64.59% and
54.35% for TP. Wetland could effectively purify nitrogen and phosphorus loss in drainage. The TN removal
rate reaches 37.13% and 27.32% for TP. This research results could provide theoretical support and practi-
cal guidance for the application of the PEDWS in China.
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