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Nomr point source pollution of corn field under different rainfall levels
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Abstract: In order to study normr point source pollution of corn field under different rainfall levels, a series of field experiments
were carried out in a corn field plot in the Liao River region, and the loss rules of normr point source pollution of the corn field
land under different rainfall levels betw een the wet year of 2013 and the normal year of 2014 were analyzed. The results show ed
that moderate rain events were difficult to form nomr point source pollution in the experiment plot with a slope of 0 5% when
the antecedent rainfall amount was less, but it would form nom point source pollution when the antecedent rainfall was large.
The export cefficients of TN, TP and COD,, were 5. 46 kg/ hm?, 0. 57 kg/ hm?, 25 79 kg/hm? in 2013, and in 2014 were 3. 14

kg/hm?, 0. 27 kg/ hm? and 19. 62 kg/ hm?, respectively, which were higher than those of 2013.

Key words: different rainfall levels; corn field; rainfall runoff; event mean concentrations ( EMCs); nom point source pollution
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Tab. 1 Rainfall conditions in ex perimental field under different rainfall levels

A P 31K () B W 5 5 ( mm) W () K 37) RN (3%) /NET(39)
FKAE 28 568.5 3 4 9 12
KA 38 320.3 0 3 9 26

762014 F T K AR RSL I 3] T 5 35 0%
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Tab.2 Rainfall and runoff conditions in experimental field under different rainfall levels

liéfﬁ H WERIDIRT  BENEL CPEJBENTIRIZ RN BTMITIOCHC BT -Wklﬁ% AU
RN /h /mm  /(mm<* kY  /mm /d /mm MY/ b BER SRS (mme B

1 2013- 07- 03 14.3 81.9 5.7 33.4 1 3.1 3.5 0.9

2 2013- 07- 17 16.8 4.5 2.0 5.8 1 0.6 2.0 0.3

3 2013- 07-24 9.7 2.2 3.0 3.6 5 3.5 6.8 0.5

4 2013- 08- 12 2.0 2.9 26.5 21.3 17 6.1 16.1 04

5 2013- 08- 16 6.1 127.7 20.9 93.2 4 52.9 1.8 29.4

1 2014- 06- 18 4 36.4 9.1 1.5 1 4.4 1.3 3.4

2 2014- 06- 26 4.3 14.1 3.3 0.8 7 36.4 15.3 2.6

3 2014- 07- 13 1.5 13.2 8.8 0.4 4 10.2 1.8 57

4 2014- 07-21 5.3 2.5 6.1 1.2 4 0.3 0.3 1.0

5 2014- 08- 12 1 13.1 13.1 1.0 21 32.5 8.0 4.1
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(R ARIR FE 2 99 4 10. 04 mg/ L 1. 53 mg/ L. 0. 22
mg/ L, 1] 2014 *F7K4E COD¢,  BVA SV 1 1R 5 A1
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3
Tab.3 EM Cs in experimental field under different rainfall levels
mg/ L

H i COD, TN TP
2013- 07- 03 10. 04 1.53 0.28
2013- 07- 17 38.35 4.56 0.52
2013- 07— 24 23. 14 3.96 0.22
20130- 8- 12 27.00 2.10 0. 30
2013- 08— 16 12. 14 3.52 0. 36
2014- 06— 18 22.17 5.49 0. 42
2014- 06- 26 31.89 6. 54 0. 48
2014- 07- 13 16. 67 6.29 0.53
2014- 07- 21 27.33 4.16 0.47
2014- 08— 12 96. 05 10. 40 1.32
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AR N 286 X Y TN LT P A1 CO De R S HY R0

TFHE 5L, ST AR b
F= _:ZEIOEM;'i. Vi (1)

K E 5 4 it Z5(ke/ hm” « &) 5 n b ik
SR AR AR BT SR B EMC: D5 @ R
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Tab.4 Domestic dry farmland non— point ex port coefficients

SCHRAE I ] WFFT I 3

e

it R (kg * hm2)

TN TP COD,
1 BRI 1151 58 2011 TELIh I AR FoK/ SR 0.79 0. 195 2.86
Wit 1e1 45 2011 ERTIR/TRE Y IKFE 4.77 2.08 -
JH5 38 BT g 2010 PR % 11. 69 0.128 -
Ak Sy eI 25 2008 FHI AR INFET BKREEAE 10.0 0.9
R FFH01 4K 2007 KPR H X i 16. 51 2.72 186. 58
2R PR JRLI201 25 2003 LTI TR Hh 29 0.9 -
FHA AL A5 2013 TV A ESV/S 5.46 0.57 25.79
EN TS 2014 SURTIF/ e EPN 3.14 0.27 19. 62
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Tab.5  Loss of nitrogen and phosphorus in corn

field under different rainfall levels

Ffy BEWRA TN WREITALE TP ST L)

Soksp BRE(3 ) 89% 91%
(2013) Jewm(2 ) 11% 9%
ki KFI(2 %) 42% 43%
(2014) (3 47) 58% 57%

c 18 4XE£BE5HE

SR 1A 5 LU R AR v AR, B
FARK R BR, KA IR 2, T 5
TR AL, B R R KRR R R 0, JE R K
TR B W K137 GRS S 5 5 an Hh 0 S LA 7

I LA 20 B iT DL Y, SRk AR I T
Y5 Qe 22, P oKAE 7 AR AR TS AR B /b T
Y B U R B2 B A R L 7 K B B Y
R AR ORAE KT e TR R AR BT A I B R S
PRAR) 537 DL 5522 ol DAL 3% (058 Wi, = 74 52 7 i I
BRI IS TR i B D W Ao

4

T X EE /0BT £E 2014 4F /K HERT 2013 4F°FK
S FAS [R) B WY 7K T4 25 A1 1 0 T v 4% R R0



B Fe TRABTAFELETREEERERT KR

(EIEVRCE [V

(1) B 2 i T K M P i ) BN & .
FAN 25 S P23 i J0IR% Wi LR DA T, R
ARME = HEAR IS G, AR FERT — 3 IRBE N S5 e
SRR B e I 5 AT R S8 NS S (e S/ S
P 52 2 T H 2 A FEE A T U T R B
W E K SR T — I B SR /NS 2270 R 3R 11
M 7 S RN T P B R

(2) AR5 3 2014 4 ROKAKZFE TN TP Ml
CODe, ) % & 204 % 3 14 kg/hm®, Q 27
kg/hm®.19 62 kg/hm’, % 2013 EHS A4 B in, &P
FIK AR AR B TR TS P AR P KR 2. 2013 4
PE I K PN SR 326 2 mm, AR ROk K
ZE[R TR B ) 57%; 2014 4 77 33 IR B R & o
109 3 mm, /72 4E K OKAE KW E 2K 34% .
TR ¥ L1 i 2R 152 217 i IR S B B 2 4F K
KA K B AN T (1) B AR 7= SRS P N SR ) 43 A
UL SR 2P IR 2 1R R 0, T2 7K 252 7 it I B T 1 28
LAV

(References) :

[ T, RIE, S, Rl Ak SUE Rt s siidy J]. SRR
L8, 2008, 33(8) : 54 65. (YU Feng, SHI Zheng tao, PENG
Hatying. The summary of the study on agricultural nonpoint
source pollution[ J] Environmental Science and Managem ent,
2008, 33(8): 54 65. (in Chinese))

[2] AV, BIRL, WIATI, & IR Y Gedis T et e[ ). g
{4, 2005(2) : 3+ 34. (ZHENG Tao, MU Huarzhen, HUANG
Yarr chu, et al. Study progress on nonpoint source pollution
[J]. Environmental Protection, 2005(2) : 31-34. (in C hinese) )

[3] A, Jrifisd, W47, B AR VRS Gt s Rk ] . oh R 2450
%, 2009 (12): 240 245. (ZHU Song, FANG Pernan, LAN
Xue chun. Comment on rainall runoff pollution[J]. Chinese
Agricultural Science Bulletin, 2009 ( 12): 246245. ( in Chr
nese) )

[4]  ZRORAR, 200, 9K, 5. RVRIS T Ui KA FH A i G ik B T
ST ACHCIE R R 2 e FHARBE 22 ), 2012( 5) : 453-457.
(SU Baolin, LI Hui, ZHANG Lei, et al. Rice athletics trials
stream pollution T aigehu Canal Basin[J]. Journal of Beijing
Normal University: Natural Science, 2012 ( 5): 453 457. (in
Chinese))

[5] CEFBAL, TRAPK, 3T, SR IR AT X S KRS R A
TLVT RARFAERT T T] . AL SO R 240 AR M), 2014, 50
(5): 496502. (GUAN Yu tang, SU Bao-lin, HUANG Ning
bo, et al. Runoff pollution characteristics of a small paddy plot
in Wangting T own of Xiangcheng District, Suzhou City, Jiang
su Province[ J]. Journal of Beijing Normal University: Natural
Science, 2014, 50(5) : 496 502. (in Chinese) )

[6] TRNEHE, TRBIBe, A L. ANV By A R B R A2 3 P 2

[91

[10]

[11]

[12]

[13]

[14]

[15]

WG RAS PERT R [J]. Kb R 22 4, 2011,25(6): F6.
(ZHANG Liping, ZHANG Rui bo, WU Xiyuan. Simulationn
rainfall ex periment of nitrogen and phosphorus loss in surface
runoff from bamboo forest slopes land under different manage
ments| J]. Journal of Soil and Water Conservation, 2011, 25
(6): F6. (in Chinese))
FROLL, TS W, D, AR HE KR o R B O S X KR
BE2m RIS [ J] . Ak FREE LR §7, 2001, 20(4) : 196 198.
(GAO Xiac jiang, HU Xue feng, WANG Shao ping, et al. Loss
of nitrogen in rice field and its influence on water environment
[J]. Agro environmental Protection, 2001, 20(4): 196 198. (in
Chinese))
P, T, RTASN, AF. B BT A 0F R AR AR TR
RFE[T]. £ 8555 2001(01): 610. (HUANG Marr
xiang, ZHANG Shen, TANG Yt jian, et al. Nitrogen losses
from farm runoff under simulated rainfall conditions[J]. Soil
and Environmental Sciences, 2001(01): 6 10. (in Chinese))
X R, BRI, 22 SCH, 55, R RN R AR V5 L]
rf LR O A e FARRE IR, 2009(6) < 1305 1310. (LIU
Zhar liang. HE Xu, AN Werr chao, et al. Dagu River Valley
farmland runoff pollution studies[ J]. Journal of Ocean U niver
sity of China: Natural Science, 2009(6): 1305 1310. ( in Chr
nese))
FESCHR, sk, Jis Ak, 4 PO EUR M 3 AR R 5 BT AT
X[ T). KA AR FF 23R, 2008, 22(5):52-55. (CHENG Werr
juan, SHI Jing, XIA Yurrsheng, et al. Farmland runoff of nr
trogen and phosphorus in Dianchi watershed[ J]. Journal of
Soil and Water Conservation, 2008, 22( 5): 52 55. (in Chr
nese))
FHHE A, SRR, DT, A TR A R B FOR M AR T G
IEHT AT J] . AERUMTE RS2 30 BAREL 22N, 2014, 50(5)
49F495 (SHEN Meng meng, SU Baclin, HUANG Ningbo,
et al. Study on runoff pollution from the cornfield land of
Changtu Country in Liao river watershed, Journal of Beijing
Normal University: Natural Science, 2014, 50(5) : 491495 (in
Chinese))
TR 7K 0 23 Ar T7ik 4 2% 4. AR K W 23 A7 J7 1%
[M]. db 5t o B FF 858 R 2% 1O 4L, 2002. ( Water and
Wastewater Monitoring and Analysis M ethods Editorial. Wa
ter and wastewater monitoring analysis method[ M]. Beijing:
China Environmental Science Press, 2002. (in Chinese))
IMEL, B WER, A0, F L AN B KA AR R B B K R
M/ Z2FPRLER L TOR K R AR [T].  BEAROERE, 2014, 47
(9):16921704. (SUN Min, GE Xiacmin, GAO Zhr giang, et
al. Relationship between water storage conservation in fallow
period and grains protein formation in dryland wheat in differ
ent precipitation years[ J|. Journal of Integrative Agriculture,
2014, 47(9): 1692-1704. (in Chinese))
Zhang J C, Lin Z G. Climate of China[ M]. New York: Wiley
and Shanghai Scientific and T echnical Publishers, 1992.
W B ¥y, AHERE, 20T, 45 A [RINC LU 0 e 5 0K TR B 4R ok
R BRI QU0 T SE L] ARk BRI BH 4], 2013, 32(2) :
378384. (YANG Curling, ZU Yarr qun, LT Yuan, et al. Re

£ 5HE - 19 ¢



F14% &5 83 M- BAALE G KM A 20164 4 A

duction of runoff from cultivated land with intercr op ping sys
tem of different ratio of vegetables to maize[ J]. Journal of
Agro Environment Science, 2013, 32( 2): 378 384. (in Chr
nese))

[16]  BREL, &K%, A5, S I I S /K ot 1 2R B b A5 8 S R 1
VIR ] A IR EE Bl 222 ), 2011, 30( 2) : 328 333. (CHEN
Ying, ZHAO Lei, YANG Yong, et al. Preliminary study on
characteristics of nitrogen and phosphorus runoff losses from
rice fields in Hai river basin, China[ J] . Journal of Agre Envi
ronment Science, 2011, 30(2) : 328-333. (in Chinese))

[17]  REiZE, BREG UK, Z=1E T, A5 R0 b 25 el o e o e
[J1. 42 5 A K BR 8522 3], 2010( 04) : 381-385. ( XI Yurr
guan, CHEN Ruibing, LI Guoping, et al. Surface runoff in
tea gardens on slope land in T aihu lake region[ J]. Journal of
Ecology and Rural Environment, 2010( 04) : 381-385. (in Chr

nese))

(18] ZF7R 7, ke ak, AR B, 5. PR E P DOIRBE AN [R) 2 1 55X

VEPILE T I3 BoAe IR 43 T 2k LEER ] . K L AR FR2%3R, 2011, 25
(4): 8387. (LI Cheng li, YANG Tewu, LI Guo ping, et al.
Crop productivity and comparison of farmland nutrient loss in
different crop patterns on slope land in Danjiangkou reser voir
areal J]. Journal of Soil and Water Conservation, 2011, 25(4):
83 87. (in Chinese))

(191 SRPHPF. R PR AR s G A il 58 5 425 0PN [ D]
WA R Ak A L K2, 2007, (ZHU Darr dan. The load study
and synthesized evaluation on agricultural nonpoint source
pollution in Daging area[ D]. Harbin: Northeast Agricultural
University, 2007. (in Chinese))

[20] ZFPRI, FEWKVE 0N AR U808 F7 G0 1R 1 2R B0 ot
ERHI]. V62 BT K24, 2003( 04) : 307-312. (LI Huat
en, ZHUANG Yong tao. The ex port coefficient modeling ap
proach for load prediction of nutrient from nonpoint source
and its application[ J]. Journal of Xian U niversity of T echnot
ogy, 2003(04) : 307 312. (in Chinese) )

(L#F 14 W)

LA, 5 A VRN T A L, HDE VF
M iEA I N AN L

(1) HDE VF I 58 A 756 — M 43 VDY I3 3
(1 JEL B, [) I SR SR PR T, R R RO
W7 GE VPN T T R I BB 7 7

(2) 1% 592 7% 16 BIVF i A A THER SR 12k R AL
TR RE 1, RIS AT LIERE H Do S [F) ) T B
TESACH) BIVEAN S S, AR HE 12 592 0 W U7 &5 R 1
R PERIZ Fabr 2R A1

3

ASCAERN 3 A U RE 5 RE R HE il L, MR 4 2%
EPPA T B B, S5 T PR AR ) R S,
VRN AT FNE B2 7 FE(HDE) YA 7 V5 1) 8 B R
HARNH . AT HDE VFN 7 5 — R &G
PR T3 LU AT A AODL 3, AT 0 — SR A K K
B S 25, 20538 T L)z N T 2 K S
IKGERER S VRO B, LEAnie KR s TR A DE A K
A VIO KB AR B SR PR KBS UETT AR T
FERE PP ZK B AT PR BE ) VPO RS IR s 1k

W

c 20 E£BE5EHE

ARSCAX R R 7 R (R — 9 R,
RREIAT HAD ST, 00 B 22 0 SR TRt . [R] I,
SR XX — VT VAR Z IR AT 18

( References):

[1] 22 Hom RO BCE R R 7 v SN LI . B /K A6 T 5 KRR
$4,2009, 7(4): 129 133. (ZUO Qtting. Mathematical descrip-
tion method and its application of harmony theory[J]. South
to North Water Transfers and Water Science & Technology.
2009, 7(4): 129 133. (in Chinese) ).

[2]  ZEdem 25 MR AR « J7 ik MAIIM . db 5t B 2 R
#.2012. (ZUO Qrting. Harmony theory: T heory, Method and
A pplication| M] . Beijing: China Sdence Press. 2012. (in Chinese))

[3] Qiting Zuo, Runfang Jin, Junxia M a, et al. Description and Ay
plication of a Mathematical Method for the Analysis of Harmo-
ny[ J]. T he Scientific World Journal. 2015, (6), I-9.

[4]  Z= e RN RETT REAE 7K SCOK B8 I 400N T J 21 0] . 7K B 5T
7t,2016, 5(2): F7. (ZUO Qrtting. Application Prospect of
Harmony Degree Equation in the Field of Hydrology and Wa
ter Resource[ J]. Journal of Water Resources Research, 2016, 5
(2): F7.(in Chinese))

[51 GB 3838 2002, MK ¥R IE B A #E[ S] . dbat: [HR HOAR M
J&i, 2002. (GB 3838 2002, Environm ental quality standards for
surface water[ S]. Beijing: State Bureau of T echnical Supervr

sion, 2002. (in Chinese))



