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Experiments on Removal Effects of Ditch—-Pond Wetland System on N and P Pollutants from Paddy Field
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Abstract: In order to study removal effect and laws of irrigation area ditch—pond wetlands system to paddy drainage water nitrogen and phos—
phorus pollutants under natural condition, three typical drainage ditches and one pond at the scale from field ditch to lateral ditch were select—
ed in Zhanghe Irrigation System, Hubei Province. Water samples at inlet and outlet of the ditches and pond were collected for nitrogen and

phosphorus analysis during the whole rice growing season from May to September in 2009 and 2010. The results show that the average total re—
moval rates from field ditch to lateral ditch on total nitrogen, nitrate nitrogen, ammonium nitrogen, total phosphorus in drainage water from

paddy field were 44.6%, 9.9%, 37.3% and 35.1%, respectively; and the average removal rates of typical pond on total nitrogen, nitrate nitro—
gen, ammonium nitrogen, total phosphorus in drainage water were 15.2%, 15.6%, 30.2% and —6.5%, respectively. The experiment also showed
certain anti—-impact and self-repairing effects of the wetland system to nitrogen and phosphorus pollutants. Generally the removal rate was sig—
nificant in the earlier growing stage of paddy rice, then decreased or even appeared negative value in the middle, and finally recovers in the
later growing stage. In natural condition, the hydraulic retention time( HRT) of each ditch was not long enough, which made the difference of
removal effect on nitrogen and phosphorus pollutants between different ditches not significant. The pond’s removal effect on paddy drainage
water nitrogen and phosphorus pollutants in 2009 when it was planted with pollen typhae were better than that in 2010 without pollen typhae
in the pond. The cultivation of vegetation and its management of ditches—pond wetland system is of great significance to remove drainage water
nitrogen and phosphorus pollutants from paddy field.

Keywords: paddy field; ditches; ponds; nitrogen; phosphorus; removal rate
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RIS AE A2 R X AT o T E X A b4
30°00'~31°42" , R %% 111°28'~111°53' , ¥EIX H SR T A
5543.93 km?, FEHHEEE R R 1 737.67 km?, FEW[KJE
SHVEX EEREWKIR , SRS 20.35 /2 m®, F LATEHE
I R &/ NEDK P R SSTE R K e 4 )N A HE
R, BEXHMIEER, LR, AR R
FERIEW A —EZERG M (2 A K AgE = 2
i AL IEALE kPR B R R I IR S P AL
20092010 4 XK R FHIREAE KK . BB (RL N
11,180 kg-hm™?, FJE FHARER S 4% , B IE (43 EENE)
PRE, & N BZ R 5:5; AL (LA P05 11)40 kg-
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TEN . EHU BALHEK IS BOARXT £ 1A, Bk K A ob
THRZKIEA HEW  ZHK W EH B 2 Tk
R, T HBARY THEK S . HEHRFEEEARK
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RAF A RBOCR RS TR 1o S Sk
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A, B —Xt A SR — BN E A, X
DAMERBREGEER B —EWPirE BB E %
6 A 28 H—6 A 29 HY-¥EBRERH 23.6%,6 A 30
H T HR-3975%,7 A 1 B—2 H¥-¥EBREEH
H50.6%,7 A 3 HI B E4EH-167.7%,7 H 4 HE
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Table 1 Cross section structure and channel slope of typical drainage ditches

— S LT H i

SR R RHm  ARYEm RYEm KM RREEm EREm
W B—(JEHE) 1:174.4 0.78 0.00 0.00 1.10 0.00 0.00
B (KEE) 1:200.9 2.35 0.00 0.00 2.60 0.00 0.00
WB=(KAEE) 1:162.8 0.47 0.35 5.52 1.65 4.36 2.75
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9.4% , WX A-13.2%,6 A 29 H K-41.9%, W] RE/& H
THEREBMERRTR , KR REBR KRR
IR SRR 5 7 A B 4 o WS REA WL Bk
RN, R EBRRA 43.7% , TH K FBRACR S KA
SAXIME, WEREM AN EBRBCREL,
FHIRBRRA 454%, WEIRZ, FHEREA

R 2 ARHRMNEBE HER BERERBL(2009 F)

Table 2 Removal effect of typical drainage ditches on total nitrogen , nitrate nitrogen ,ammonium nitrogen(2009)

KRR HI/RS

REWEL A 6.28/F  6.29// 6.30// 7.1// 7.2/0 7.3/0E 7AW FHERE
WH—(LE) BEA C/mg-L7 0.929 2815 1.338 11.358 1.608 2.094 0.536 -13.2
Cyufmg-L™ 1.775 2.484 1272 9.080 1277 1.591 0.977
RI% -91.2 11.8 49 20.1 20.6 24.0 -82.5
T/MERERRE% -13.6/-12.6
AR C/mg-L™ 0.265 0.332 0.878 0.836 1.200 0.178 0.126 7.1
Coa/mg- L7 0.291 0.424 0.863 0.865 1.166 0.186 0.137
RI% 99 279 1.8 -35 2.9 -45 -8.7
/R ERRRI% -9.9/-3.5
AR Co/mg-L 7.330 2363 0.987 2.613 1.073 3278 3.102 45
Coa/mg+ L7 4336 2214 4.909 1.499 0.445 8.777 1.680
RI% 40.8 6.3 -397.5% 426 58.5 -167.7 458
/MR EBRRI% 29.9/-21.2
WEBEZOKE) BEA Ci/mg L 2.529 0.886 0.644 4752 1.003 1.726 0.560 14
Cyufmg+L7 2.692 0.875 0.721 5.891 0.969 1.591 0.339
RI% 6.4 12 -12.0 -24.0 3.4 7.8 39.4
/MR ERRR/% -10.3/16.9
AR Cilmg-L 0.296 0.332 0.567 0.676 0.766 0.146 0.070 11.0
Cyufmg-L™ 0.345 0.253 0.548 0.562 0.635 0.108 0.065
RI% -17.0 239 32 16.8 172 26.1 7.1
/SR EBRR/% 6.7/16.8
AR C/mg-L™ 4389 2.865 3.469 1.990 7.884 1.076 0.000 51.6
Coa/mg- L7 1.322 2511 1.790 0.622 3.266 4.989 0.000
RI% 69.9 123 484 68.7 58.6 —363.7*
Fi/MER B2 I% 49.8/58.6
WEB=OkEE) BEA Ci/mg L — 4755 2.264 3.841 1.014 2253 0.916 454
C,./mg-L" 0.588 0.511 0.000* 0.77 1.566 0.842
RI% 87.6 714 23.7 30.5 8.0
/SR EBRRI% 82.5/20.7
AR Ci/mg L — 0.291 0.553 0471 0.486 0.04 0.048 -23.3
Cyufmg+L7 0.413 0.553 0.460 0.479 0.033 0.105
RI% -419 0.0 24 13 175 -118.8*
T/MERERRT/% -13.2/-33.3
S E Ci./mg-L" — 4.017 * 1.328 0.451 4.499 1.790 437
Coa/mg- L7 1.191 * 0.368 0.285 5.015 0.887
RI% 703 * 723 36.7 -11.7 50.5

T/MERERRRI% 71.3/25.2

LB %, FOR R BRI R 6.28 WEL=F A\ i ARG Y (A ATEW YA I3t )  REUE .
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Figure 1 Removal effect of typical drainage ditches on total nitrogen , nitrate nitrogen ,ammonium nitrogen(2010)
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2 A RIRTE R, AR B R R A5 YL
EBRAUN A 2 BRI F RS, BRI E 2009 45
FERCRIEFT 2010 47, AT BERARIKSCA KB
BT BEIR R o 20092010 47K REAE B BARE T & 20718
502.6.394.3 mm, FE R R B4R, A5 HHER A BT
Yok BE R AHN BRI R, A6, 2 AR BB
BAER, FBTTLES ARMKSCEETARE
WESTHR HAPK SR AR ERFE—ERIK
F1EEREtE), AT REFERE— IR B (B RE A B )T
FERI 22 90800 A e LA, 7K 745 B st ) /N T e S
MEAE) LBRACR, Bt ih FHEA 8RB
N o KRG AT X AR BN ERER BT A
B, RAKUL, BIOAE TR B FEBA KA
YR BEBAG , X5 Y A BT S BRARNE , B T B

TGN, 175 R BRAURERE 24 R0, 5
P TR O A R U R B B A EH RS S HE S A X RT3
W 0 B R AR, R BRBCRA PR E . bkt
HEE M E WA X HA R IEA 8By
PR JKFEAET B A BRSO ARRIZRIES . 7K
B TR BTSRRI RN AR E , &
PR RAE NG, AT RE 58 SR IE M, 5 5 il
) H IR 25 G MERE AR TR S5 K

3, B — X BB R BRAUR BT, P 2
BREN 13.6%, HFE R EBRFIRIF TR R, WE £
SR 22, SRR RN -15.0%, B =FBREER
WS R HW R AT, iR R BRE R 10.6% , W RN %
E . 4563 2 AT, BAT & , AR EBST A RS
YRR R B TR, X FoE5Y, KEE
BLAE TS ROK R BAK , /K F145 B i e, R F
BEER A B LF 013 LS BUR IR T B s 5 TR
Yo R R ERE , R T EE R R A5G
1 SRF AR E R TS 2048 202 B, [Rl B 7K 7452 88
[ A AR 3 PP A O SRR o

B2 i, VB —X BB R BRI AR 2R
HEAEHBRK, HaAFHAARIFERENE
R, A F 15.6%~43.4% , &4 T BT LR %
H 15.9% . B Z 5y BEFE B LB 43 51 H-36.2%
-10.4% 18 E Z i E B HA BT R RACR, 2Bk
O 28.3%.26.1% , A EEIVEIEERE N 3.8%,
W =R HE R WA 16.5% , M EERTHI F R E-5.7%,
B E A EF B 14.1%, BRI TR 41%, 24 F

*® 3 BEGHRR BBEERBA(2009 £)
Table 3 Removal effect of typical drainage ditches on total phosphorus(2009)

JKEERAR HIR S

REHE TH 6.28/F 6.29/F 6.30/F 7.1// 7.2/%% 7.3/0% 7.4/%% R
VB —(TE) Ciu/mg L 0.072 0.09 0.072 0.047 0.054 0.017 0.009 13.6
Cou/mg L 0.065 0.063 0.078 0.055 0.045 0.011 0.006
RI% 9.5 30.3 9.6 -183 16.1 314 36.0
W/MERERES  3.0/27.8
WE—(K#) Cy/mg L 0.051 0.043 0.053 0.045 0.028 0.009 0.000 -15.0
Cou/mg-L! 0.058 0.044 0.046 0.048 0.029 0.017 0.029
RI% -13.4 -4.0 13.0 -7.6 -6.2 -71.9 *
F/MERERE% — -3.01-39.1
B = (kAEA:) Cy/mg L — 0.013 0.068 0.064 0.054 0.048 0.049 73
Coulmg L 0.046 0.063 0.065 0.05 0.037 0.048
RI% —241.9% 75 2.7 6.4 21.8 35
M/ERERR%  -79.0/10.6

LB ¥, FOR SR
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Figure 2 Removal effect of typical drainage ditches on total phosphorus of 2010
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Figure 3 Removal effect of typical pond on total nitrogen, nitrate nitrogen , ammonium nitrogen
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Figure 4 Removal effect of typical pond on total phosphorus
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