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1) HH K B i 80R 25 R BR

e FE 7K S w3 255 ) FH 4 R 4 i AR SR 1) B Wk
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T B B A S 7K ZR ) 80% A7 AT (BRI YE T S L JRIER A FEH
4, FEL 320 50 TTCEL 406 ) N VG, 7 B I (45 7 _
2 4~5d, KIKJE 3~5 d, Ik R E TR % %4 3 1 //55
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2 VA O LKA, SESEHE/K R , JE KA B B 8], VA URFE I 7E 30 om Ze A7 o AR VA C8uist Ropeh T W T , 76 355 B
FEHE KR , 728 HHR UK AR, VR BERE ) DA AR08 B D 32 s B ] B 300~500 m ¢ & 1 M5 /KIE R =
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el S AE R, B0 B0 51 1R 5 I I T AR L5 I 1E 1020 26 45, A% FHEAE K 33452 BE I 1) 3~5 d, 7 3% JE 320 18 3
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AN [ I AT i R KA
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1.5 B HKEERFEFSHNE

e HH KA DR P R R It b PR B 3R AT HE /K, FEAE 7R 3 X i 28 FH SRR K T B 28 ) BB oA g 0 34 HE 3
I3 AR BOKFE AT I8 2347 5 [T, % HE HE 7K 82 SR AR 0D e 7K A A8 Ak 3@ s AT AR e A3 1 . R H
ToKE G 3~5 dEKZEBEE Ko

IKFE GG » TE 70 X L B e O AR MR A X380 (10 m®) , FEAT B3] L Use L B0 7= 5 [R] B, 3 H S X
FER W 52 B A RO AR 45 SRR TR =

W52 #5045 N F Excel 2013 A1 SPSS19.0 B AR #HAT A0 BE , sV X HEZK 22 4843 A SR A AutoCAD2009 24 il

2 HBRESH

2.1 TEEKESHH BEE R AN B 5

MR AT CUE Y, 5 2 AR B A5/ IR/ AR X S /K I+ B B B AH T, L R R 350 mT LA 00k /D v
KA R HEK &, BINAE A 77 &, 42 SR K AL 7 3 K T30 10.58% , I HE % 13508 20.34% , 17
V3N 6.52%  BEBR 7K 73 A2 7= 2613500 18.59% s Forr, FURG m 45 203 7K 2 248.25 m*/hm’, 17K %1K 11.07%,
/0 HEK B 462.00 m*/ hm?, R FE R IE 15.29% , 3977 31.63 kg/hm?, 39 77 Fik 6.27% , HEWL /K 4= 77 I 55 0.61
kg/m®, BE 2R IE 18.60% ; M e 7] 15 £ E /K & 436.05 m/hm?, 15 /K FK 35 10.08% , 98/ HE/K 7 28.95 m*/hm?, Yl FE
HRIK 25.39%, W7 529.65 g/hm’, 372 3R IK 6.77% , FEBE /K A2 7 38 51 0.34 kg/m’®, BT % 18.58%

1 KAG @ ) KA B AR 45 A TR HA R TR 2 R R

) ] AR ko AR g R e, BRCRTED e,
o RRAEGHEL 2243.10 - 302220 - 7567.65 - 3.28

T LiA iR 1994.85 11.07 2560.20 15.29 8042.10 6.27 3.89 18.60
o RIS 4327.50 - 114.00 - 7818.60 - 1.83

e RNkt e 389145 10.08 85.05 25.39 8 348.25 6.77 2.17 18.58

MR 2T LR Y, 5 2t R 1R S A5 /K IR/ HEASE 2 A K B+ B U FED AF B, 5 R 350 mT DAAT Al 4
B HE IR, o ORI HE 2 T 44 12.37% 1 14.98% ; Forbr, B AT /b 5 S HE i R 916.05 g/hm?, Il HESR
1K 14.52% , AJ ek /b S i HECR 29.10 g/hm?, Y HE R I 11.78% ; B ARG AT k2D L B HE R 7.05 g/hm?, Jk HE K ik
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10.22%, A] Yl /b B HEBCR 0.90 g/hm?, Y HEZR K 18.18% ; FLRE A M Fed EL A5 BH 2 Ak HE 250 R, 3 =5 2 (R R e
e 30 e e W A 2D, e EE HE K e, R HE K & 22 S AN KTk
K2 KAEE AR A R SR H K S R R RHE R

. ) ISE R
Fizgll bosi] —— 3 — S - ™ = B - > ; ”
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o R RAEGEA 6310.05 - - 247.05 - -
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W AR RARGEELA 69.00 - - 4.95 -
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X 1 2 PR R 8 19.06% - [RS8 A2 K T, st (1) AR 28 SOV BV B IR F 2 R R 4y i N
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B L BT 14N 18.87% , I A 1) 2B R T30 18.73% , HE/K V8 2 L SOV 48 A A5 0 Ja 5 B R S 1)
LRE EBRE N 25.42%M 34.22% (LR G £ R FE=1-(1-2FE 253D (1308 ZFRFED)D .
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SRR %
I} i) JLA * HURF IS TR Bk 5
TN TP

2Hil 6.97 16.16

AR ‘ S A LAET A5k
Bt 27.42 24.69
2Rl 9.18 21.96

WEAIE] - THFREI L, 3%
Bt 10.31 12.76

B SESHAEK 2 50 m, 8 2.8 mOPIIRID) W SOR A A A S5 Y . v B SE AP HOR A MO 2 1 S < U ST B2 138 m,
YTE 6.8 mOCTHYIRIE) LI 1T 4 W 4 WS, 10 0 SETERREITA M 22 11 S AT S
222 AEBVERT B AT
IR 2 A S RIE 53530 3 CANIE DO REAT /KBTI, 73 £ S IH 5 R - 95 CIRARKBUNIETTIE [
P9 1095 m?, PR RS , P IL AR A AR L, K — S R AN AR A AR Y o 38 D O KA » AR
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R A ) i sSHERE6H LA,5
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B 40750, AR A ], AR A3 C X R AV 1T 28 2L B 3 43 1) N 28.03% 1 19.95% , A= 253 D X}
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AR, AR ZSYE C XAV BT 35 L BR300 19.64% 81 42.97% , A2 25 I D X SV BB T35 B
3N 16.31%F135.00% , 0T 560 S IR 2 BR 26735 08 17.98% 11 38.99% . DL b 8 B L 5 e 1A i) o)
BB L BRI 25.19% , %F KB (1) 25 B 3P 3508 30.42%
23 BHEHRGESE AR AR E ST

VTR 55 G5 V6 48 it 2 FH R A% B8 e 2 P 5 s AT 4R 9 o A s, L AR ) Ak e R AR 2 A
T3 THT = — 2 H AR R FH SR DX 1 SR, R T IR S Gy SR B PR A A o o [ B 2 B VR0 -4 it
B 25 FAT B AL, X IR R s AT 2 B E VPN
23.1 RA&E BT 5 a4 5% N o7

178 K AR i AR 27 B TR s e AR 9l 43 i

T FH 7K BB = ROR F 256 A BOR BN B F 2 BRI IA Y B FEN o 4R DU, SR FH 7K B s R0R) FH 25 1A
T H AR I It AR R BT 2 A H 55 B AR S 900 T/ hm?, ALY A 7RV X TR NN 5.43 T T,

D AFVE A SUEFEAT R b

P, ALY 7RG X () AR A 20E N A 3 BRIV TEIE R IS B AR A I R R A R
PR SRS , R X AR S B0E TR B 69.19 15 70 A AV Y s 47 8 B 2 AL 35 2 T VA K AE
PR KRB IB AT YIRS, SBT3 5.21 JiTt.

25 BT ALY R RS IX AR S 0E — I MR BT R 1.15 J5on/hm’, SR8 AT 9% 75 0.18 /3 JG/hm’,
2.3.2 RV & iR T F b5 b 356505 07

1) 78 HH 7K A iy R0R FH 255 R A3 1 R 3k 2t o0 A

T HH 7K BB w5 280R) P 27 TR 8 5 A = A B 20 2 B 18 77 AR, 15 20 FH K T 20 R FH 24 R0 45 48 55 Bl Rk
A=A RS DA R AL 2 5 SR IR A B 208 N o X6 A 70 IS 1 28R P A R 2 A 7 A R 2 I 4 A
5. HHARSHEN, FE H K FH /KON i 2500 FH 2% & 45 BOR BT 3G 7= 24 2 1A 1 222.20 Jo/hm?, 15 249 7K 38 & 16
30.60 JG/hm’, 5 2 FH A &% 75 14 730.80 Jo/hm’, 15 29 F 245 3 28 1 675.00 J6/hm’, 548 55 Bl AR 81 #4515 2 515.50
Jo/hm’ s Hoas SRR RN 0 95.25 Ju/hm’s DA B as HL 1t 5 269.35 Jo/hm?, 7 76 X A H T AR 60.31 hm?, FL 1t
A PEAR R AN a 31.77 JI T

K 5 KAGE ) K JE B 2R 45 A TR K A AT

ra
E{EL7N PR WA WAREMG  TAOREANE RN RN &t
BRI/ (TG hm?) 1222.20 30.60 730.80 675.00 2515.50 95.25 5269.35
TRTUIX BT I 7.37 0.18 4.41 4.07 15.17 0.57 31.77

)V IEIR A A 5 R o B

AL AR VG X A2 A5V 3 AT oD S HE R N 2.80 g/hmy?, Yk /D L BEHE SR 0.1 kg/hm?, 7938 XL TF AT
D IS R H I 168.87 kg, /b S BEFEI 6.63 kg, 1B 37 9% A RRIRHE 1 75 e n] 5 & iR B2 1 10 73 Johs
HETH S, PRSI aR K 1.80 J3 T 3 4, AR 2 VA I S Ve T A K 12 X P AR B BB 9 IR Y R A R 4
Ko, LA B VIR B A2 35 AR G0 SO, B AR AR B ) B BRI . RN, SR R R e A R
TF At o

g5 L RTIR , AL PR 7RV X R FH 7K IR i OR) 25 8 TRAE BOR , IF X 47 AR A 08, 47 7 2 0 AL
0.55 /3 76/hm’,

3 4 i

1) 7K 8 B 1] 7 AL v 2850 FH 45 TR AR B 2 b e IR ST A5 /K BB A 3RS, L L I g W FH /K T 7K 3P 1)
1% 10.58% , £ F HE K IR HER 7K 20.34% , 1877 53K 6.52% , BEE /K AL 77 R R IA 18.59% . - W e b U HE
IR 12.37% , S IHE R IE 14.98% , FAG R ML AGH A B R IR HERCR 8 H a7 R w5y 800 B AR 2 =
A2 DL R, W] A DR A e R TR A B 1 IR BRI AR X, Pt 1 R E AR (R TR AR A K, IR H
TRERHEA [ A& B0 & 21, Inos 1 xS 75290 (s R, b TEMI R R ZE B RSB IR R, fem 1B
RN &, AT sl T E K RN HE K B, 3K B K IR 5 S 45 A U

2)F AR A K], HE KA & AR A OGS, SR VA BORH R B 1) 25 R R T 3514 8.08% A1 19.06% ; 314
o I A 1) 25 PR R IE 18.87% 1 18.73% 3 2 SCVA X M AL W (1 255 2Bk 25.42% 1 34.22% . 4
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AT B R 1) 2 5 2R 00 ) M 25.19% 811 30.42% o HEZK V21 3 B A B 985 RN, 7] Bg A2 R oA dE it 74
YEBTE T TV IE K IR S SR R T 5 (RIS 8 VR M A A AR DA B K R it e B S i, JE L%
T IKAEVEYE B4 BRI TA), B S 1 R R A R AT A RO DL B K B R BRI RS 5T I T R AT 9 B B 4
Hh k5 2R -

3R X AR HUE — IR PR R T 1.15 Jio0/hm’, SRS AT B 2R 75 0.18 J3 yu/hm’s [RIWS , A 4F 7= 28 5 R o
1£0.55 Ji7u/hm’.
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Improving Contaminant Attenuation by Ecologically Innovating Irrigation and
Drainage System at Paddy Field in Southern China

LIU Fangping', XIANG Ainong’, CAI Shuo', SHI Hong', DENG Hailong', XU Tao', XU Yaqun'
(1. Jiangxi Center Station of Irrigation Experiment, Nanchang 330201, China;
2. Jiangxi Authority of Water Conservancy Project of the Ganfu Plain, Nanchang 330096, China)

Abstract: [Objective] The aim of this paper is to analyze the efficacy of ecologically renovating irrigation and
drainage system in improving contaminant attenuation in farmland. [Method] The experiment was conducted at
paddy field in a village located in the Irrigation District of Ganfu Plain, where we optimized fertilizer application
and irrigation and ecologically revamped its irrigation/drainage system in 2014. During the experiment, we mea-
sured irrigation amount, yield of rice, as well as the inflow and outflow in the drainage ditch and ponds.[Result]
Optimizing fertilization and irrigation, along with irrigation and drainage renovation, saved water by 10.58%, re-
duced emission by 20.34%, and increased yield and water productivity by 6.52% and 18.59%, respectively, com-
pared with business as usual. The reduction in total nitrogen (TN) loss and total phosphorus (TP) loss from leach-
ing was 12.37% and 14.98%, respectively. The removal rate of TN and TP in lateral and branch ditches increased
by 25.42% and 34.22% respectively; and the removal rate of TN and TP from the ponds improved by 25.19%
and 30.42%, respectively. Analysis revealed that, considering the 11 500 Yuan/hm® cost for renovation and 1 800
Yuan/hm’ cost for annual management, the net profit was 5 500 Yuan/hm’. [Conclusion] Optimizing fertilization
and irrigation, along with facility renovation, improved the removal rate of total nitrogen (TN) and total phospho-
rus (TP), and reduced operational costs in the meantime.

Key words: paddy field; irrigation and drainage system; non-point source pollution; ecological remediation;
Ganfu Plain
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