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Runoff Pollution Experiments of Paddy Fields Under Different Irrigation

Patterns

ZHOU Jing-wen', SU Bao-lin'“ , HUANG Ning-bo’, GUAN Yu-tang', ZHAO Kun'

(1. College of Water Sciences, Beijing Normal University, Beijing 100875, China; 2. The Yellow River Ecological Engineering of
Shaanxi Co. , Ltd. , Xi’an 710000, China)

Abstract: To study runoff and non-point source pollution of paddy fields and to provide a scientific basis for agricultural water
management of paddy fields, paddy plots in the Jintan City and the Liyang City were chosen for experiments on non-point source
pollution, and flood irrigation and intermittent irrigation patterns were adopted in this research. The surface water level and rainfall
were observed during the growing season of paddies, and the runoff amount from paddy plots and loads of total nitrogen (TN) and total
phosphorus (TP) were calculated by different methods. The results showed that only five rain events of totally 27 rainfalls and one
artificially drainage formed non-point source pollution from flood irrigated paddy plot, which resulted in a TN export coefficient of 49. 4
kg+hm ™ and a TP export coefficient of 1.0 kg+hm .

even in the case of maximum rainfall of 95. 1mm. Runoff from paddy fields was affected by water demands of paddies and irrigation or

No any runoff event occurred from the paddy plot with intermittent irrigation

drainage management, which was directly correlated to surface water level, rainfall amount and the lowest ridge height of outlets.
Compared with the flood irrigation, intermittent irrigation could significantly reduce non-point source pollution caused by rainfall or
artificial drainage.

Key words: paddy field; rainfall; irrigation pattern; runoff; non-point pollution

H K R bR R ] KRR B e B HEA
B, AR S 34% ) RO TE AR 2 5 Ak
(329 2. AR AR = R 40 IX et it A
REFA 2, B/ DR 43 B KRR o , KB il i R4S
WK | RV Bl R AR R T SR K B B, %
KAHKAREREE 15 BT Y~ e 51 2 7 it A 4o 0
WE WS AR R R K. EILE, B KK
FH b 32 428 90 0 SR 56 A AR 22, K &2 R AR it
RE A I L. Rk S A — A
R A2 7 Tt I A E /K T — | B 22 8 1 3 5
ol R 6 /N DO TN ] A SO0 9 75 52 K Rk o W
A% ) Aty B IE K 1 s e — 10t
T K A [ 5 B A KRS FH % UL 0 3 56 4 /0
AN AR 2 X K HE A AT TR AR

ML AR T 7K A 0 oK A 7 R L
ALY (HA 5 37 K W T IS KA T AR A28 3L
Rt FEBF ST g T

ARSI R [ 25 W 0 K 2 F0 R Y 7 i, X
P Aol A [] 98 R A XY K R T R AT 1 a B 1 58
T, 2 KA A i R 2R T B K R T 2% Ok A
B A A5 6 AR B LR OR A ARG T3
JEE SR A W 7 B 00, LAY Sk KR T A AT A B 4R
HERE A

R BHI: 2015-08-26; f&iTHHA: 2015-11-02
EE&WAB: MR KIKF R EGH S5 AR HEE KL
(2013ZX07501005 ) 5 1 ok i AL FE ARl 55 % T3
YEZ B JEEEE (1990 ~ ), 2o, B9 A, EEBF 92 1) Ry R A5
IG5 44, E-mail ; zhoujingwen0720@ 126. com
# JHIHEC R, E-mail ; subl@ bnu. edu. cn



964 7

i

B 37 %

1 #RE5FE

L1 (50 A

RIS TYLIRE H N, & N b A VTR i
B, AT 1 J5E SR A T = AR U e il
FOMNTIEE S DNFEX (KT IX, FpREIX | X
AL ®EX) AR 2 S BEg (BEET, &5
). F M TRy 2 KU i e, A A
VR, DUy B R A A, AR R 15.4C, B
i1 071.5 mm, M H 127.5 d, H FEIHE]2 047.5 h,
TCRa 227.6 450

TR0 S I T 4 5 R P 9 3t 1 B A1 7K e
AT I G 5%, B BH K R B A7 T 31,473 61°N,
119. 450 20°F , HER T FLZ) 900 m” , T EAR =X R R 7K
VETHE | R IPG A LA | ) 2 CRE SR R 3 7K 2, 7E 30
mm P by 4 45 K B§ H L F 31.730 05°N,
119. 500 92°F, HIHe1i #124 866. 67 m”*, JE R4 =X N
TR T KL, Ff I —UOK 5 St /K 2 A8 v
JCKZ . R 5 T A I R AT —
K P ZK 2Z 8], HH () 44— B Jo K 2 iR
A, BREBEAICAS [ A1, 350 i EG Al 45 S it i A<
—3.7E 6 A NAERL, 9 A Al 45 1k B IE,
11 A il IR 2 A IERUR R, 5 1T
2~3 GBS, Hoh  ZA NIRRT R 48% (A . B,
B.16% . 16% . 16% ).
L2 Rk

TR A 1 1) 75 2R AR H T 7K KAV {5 BRI RE
5. FERE H N HE R B AL 22 4% 199-WL 7K AL [ 3
TSN, AR AR S BE B I B IR U 29 20 mm 4k, 22 1
FSE I LA 7 1 4% Sk e B 25 i s M 2 3%, T2 AN T SR
(B4 30 min; 7 B4 2 50 FH B 30T 20 6 T o 3 1
5, R R T o R A, B AR 0 SR AT R Ol 10

min.

50
(a) A THEA
40 |- I
=] -
E 30
i 20
10
n | 1 | 1 1 | 1 | 1
g &8 8 8 8 8 8 & 8 78
S & v = &8 A& n & & &
= S © © &S = = = @&
1 (0’clock)

KRR, H 2014 4E 6 A 24 H & 2014 4E 10
A 10 H, 3110 d, 5 AR 3 d 2R%E 1 K
IKFE, AR R AE 28 WROKFE. BEUCRE KM,
FE24 h PR FISCR = AT A, BER (R SA .
AR AR, BB VL) e, HARDrk
R VRS R A SR FH 3 R R ARk - 2R A0k
JE BRI R A F ) He vk SR
o I SR P W I Lb (B 5 SR B S A
SR HH 2 Tt R AR Ak -AH B T LU (ks ORI 2 SR
FHPTER I R A - A1 i HE (k>
1.3 B abr
1.3.1 ZE@HkMBRHLITE

KR AR A I SR B 7K A7 722 A it 2 REAR 4 i s
WK e FH Kk A8 A R4 T N TR Elcas N TRy
IR HEAK B, KA b 2 HE R4 5 B K 7 B Tl
WETRECE L) ; FERTI 2R Rr2E— B [a], 5%
T AR FE TR, B T 7K 3 6 5 2 1R FE e i
gt KRB BT (E 2)  RERRE RS, KA
B RS K1 AE 2 B Ry ka2
SRS A VERE | R ECE N THEK X LA
0L B ZE R FS i 2k 2 Jo vk i K A7 A8 fh ik
PR EHET R, W BRI AT S L B A BT 46 5
IR I Z AR B S i Fe e SRR B, LR Bt 3
2 FHZE IR NS e 2R 385 8, PR I3 R A Y 7K A
AEACBOR AT AR H 28 0% A e 46 2% i, W I A HE
7K H W ZE R AN T it 2% 5 BCHTJS L H A T ) EL,
KT H AT 72 A 4 I PN ) SR IR M, A i L H [
DR TR 2t dpe i H ORI, FLA L H - T4 (A 15

SR I 8 38 1 K HE AR = R K R, EE TRD K
IVATRE NS 153 T IO W7 L U VALK L 5 = )
BB I i, B i A =0 225 B P
6 0 AR AN [R) A AR R AR AT . AHE
FERKREAE KA 4 DMK B B R E

100

(b) A T-3HliEE
80
g
g 60
=
2 40
20
0 1 1 | 1 1 1 1 1 1
$ 2838838 3 8 8
= o w o =1 o wi ~ -1 In]
= = = = — - - —_ I 3]
1 (0’clock)

B1 ATEBRMHEKE AEAKKEEL
Fig. 1 Hydrograph of paddy plot during artificial irrigation and drainage
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Fig. 3 Evapotranspiration and infiltration losses hydrograph of paddy field
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Fig. 4 Nitrogen and phosphorus concentrations of surface water from paddy field during the growing season
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Table 2 Loads of nitrogen and phosphorus from paddy field

HB(H-H) R,,/m’ BA/g AR/ g MR/ g Sk g Tt/ g
06-26 13.1 1104.5 267.0 357.3 8.6 4.7
07-12 40.0 2915.8 974.9 1714.0 24.4 14.0
07-22 22.1 77.4 32.5 40.2 17.7 15.2
07-27 39.3 78.1 38.1 32.6 16.9 14.1
08-27 16.3 46.8 16.9 23.8 5.9 4.7
08-31 ~09-01 32.3 60. 1 21.7 28.4 12.0 9.4
At 163.0 4282.7 1351.0 2196.3 85.4 62.2
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Table 4  Evapotranspiration and infiltration from paddy field of intermittent irrigation

AR R e 5% B 1 B/ HRMA AT R/
1 <10 4.7
06-22 ~07-05 BT 2 10 ~25 4.2
3 25 ~50 3.9
4 >50 3.2
1 <10 5.3
07-06 ~07-25 Sy EEH) 2 10 ~25 4.9
3 25 ~50 4.5
4 >50 4.1
1 <10 8.5
07-26 ~09-08 A R 2 10 ~25 7.9
3 25 ~50 7.4
4 >50 6.2
1 <10 2.0
09-09 ~10-10 JRE ] 2 10 ~25 1.7
3 25 ~50 1.4
4 >50 1.1
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Table 5 Runoff from paddy field of intermittent irrigation

HICH-H) W,,/mm H;/mm P;/mm (ET; + F;)/mm H,/mm AR;/mm R, /m’®
06-26 0 oV 15.1 4.2 170 -139.1 0
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08-17 ~08-18 0 32.9 6.3 16 170 -146.8 0
08-27 0 29.8 5.8 8.5 170 -142.9 0
08-31 0 23.1 5.5 8.5 170 -149.9 0
09-23 0 oY 1.8 2.0 170 -150.2 0
09-29 0 62.6 2.2 2.0 170 -107.2 0
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