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Nitrogen and Phosphorus Runoff Losses from Farmland Under Nature Rainfall
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(1.China Institute of Water Resources and Hydropower Research, Beijing 100048, China; 2.Anhui Water Resources Research Institute,
Bengbu 233000, China)

Abstract: Following the field rainfall-runoff plot experiments in 2007 and 2008 in Huaibei plain, this paper analyzed the temporal variation
of surface runoff and various forms of nitrogen and phosphorus from 4 land uses. The results showed that the particulate nitrogen and dissolved
phosphorus were the main forms of nitrogen and phosphorus in surface runoff and the dissolved organic nitrogen and nitrate—N were the main
dissolved nitrogen and inorganic nitrogen respectively. Concentrations and losses of ammonium—N, nitrate—N, dissolved nitrogen and phos—
phorus, and particulate nitrogen and phosphorus in surface runoff were generally low in July, while the differences among 4 land uses in—
creased obviously in August and the losses from cotton and soybean plots were the lowest. Thus, the crops such as cotton and soybean, which
were dwarf and compact planted, played an important role in alleviating the agricultural non—point source pollution.

Keywords : natural rainfall; farmland; crop; surface runoff; nitrogen and phosphorus losses

.+ R T R F B TR A B SR
6, FFIEOK T i — 2T, KGR — R P
B AU T R E AME R IGTEN, IR BERE
W AR RS (B 2A BT T RHREE T2 N 1A | ) /)
X BRI, HiX 3 R EAa A R RK G
KR BRFR AT A B0, SR ¥4
SRR 25T 5 B RRILE) 22 5 BRI BR ) T A
RS MR, s 7 s A BB A E R

Wk B 89 :2009-07-06

HEMB : R ARB#EEL E S0 H (50639040,50739003 ) ; H [ 7K
FlK A BLE IR BERHE 20 (T7 48 0809)

TEERN T2 (1980—), B, ZHA  ERE L4, FENFLBH
K EKRIFEEY B A . E-mail;jiaopj@iwhr.com

MR HAAR I 5 TR EZELRINER, Fltpar
T BB K G ARD, W RIS TER ST A
MFACFT AR TR AR IS B HRRwE
M FARFR AR LIRS A AR 2 TR DA e TR B3 AT
FERAAE T IS, i, R TR K SO
R TT A B SE R R JTRR 1 AR A
PF T MRS HO PR R M FAL TR BT AL
BT, 3G AR e aR YRS e A B B SCRISE R
(M2, ASCHET LB 2 T ILI i e i -
it R )/ BB B, 34 A R B A 2 T o FH
WAL AU AR R B S HAR A, R R
TR U AR BE A 2R B st () 2R A ML e H oA 22
5, 7 LB R RS K B AR A KR



F29EH3IM

% 0 K OB R % % W 535

1 #B5TTE

1.1 RIE X HER

TR X Ak 2 B T TR Y AR K R B S
TG DA KGR AR, O FARE 117°22' 4046
33°09’, B BEEA LB IEERNSE X, M FREoK
& 9113 mm, K FZEAEPTE 6—9 AMAUH, 4.5
SRR ER 60%~70%, FIIFEM-1RFIR 240.2
mm, FHRMZERESTHIH 15.0 T 916.7 mm,
Wit BRI ANE KRE LV E K RS, W
T KHEER 0~1.6 m, A -3 RPI BB 1 ) 13 B
PIEE+RE, BHHFEEAMFEME 1 PR,
1.2 HEREI&T

HRAE X = EAE YR, R E oK AR
1. K& 3 P EY Safsh 4 A LR 7K, &
AT 4541 3 RN M/
XMTEFR 5 mx2 m, HEEEE 2%, VEYIT
fEo T 2007—2008 4F3HHH , o H 2 AR AR -12
T/NK AR, PR BRI R G LR TR,
P B — R G RAE , TCIBHE . YR IE R A HE
BRI S 1 S (3R 2),2007 SRR &
1 015.3 mm, g FKAF 4, FLRDUIN 2] 5 % B 8 4 2
W -F (R 3), HrPai 3 k477 A LalfE
W, 4 RERAEA T A TAERETTH MR
WRREABH, 55 WHITE 8 A T E AR
B AR R IR AR IERT 5 2008 AU A [ i 22
491.3 mm, AAH7K A , AT T KA HERR AR IETE 28
FIREAIHIN 8 A 17 H4E 1 IREERKZEW-12
MAFR(R3).

BRI /INK =R B 20 em 38, SR 4L 7
A, DA/ N B S 5 Bt R T/
X A—, Zubim SR 5 R I,
HAERE TR A, A IR A R S SOk
WD, B LEFRKHEA
1.3 RXBEM St A ik
1.3.1 500 A

FIF B1E M &I R , R AR
W Fe A2 B (5 AR 500 mL B SR, REZ IR

&2 (BB SRR

Table 2 Crop planting and fertilizer application

v (] ER Fbmssgy  RACHEE kg hm™
Abd SR FR hm ME MERE BESY
i — — — 0 0 0
WAE 9901 thHR ZETHASHk 400004k 228 90 90
Tk HHOS8 ATIUE 420004 114 45 45
KG PFEI1I3 ATEE 150kg 45 45 45
=3 PEWRHME
Table 3 Rainfall characteristics
F= H X H FEFY & /mm B 5 H BERT2/mm

20074E7 H 6 A 76.5 63.3

20074E7 B 7 H 50.5 155.8

200747 A 8 H 60.2 182.5

2007 4E7 [ 20 A 129.6 27.2

2007 4E8 [ 22 A 122.7 0

2008 4£8 17 A 55.7 99.6

BRI BIR AR, FIFESN T A6k E I (T6
Bt 20 MR R AR TA FIE A M RS, e M
INSE N RN
1.3.2 RIMHR T2

SR TR A A B Y A 48 S Y T S R
KRR BE(TN) B B, ZEXST K AR ZE 0.45 pum JEARE
YT, 2 TSR A BRI etk B R R oo E
BRI L B BR PP T A SR A1 0 e B S A
NH;-N A& NO;-N FIn[ & DN Rk, Bk
A2 PN VR i B A S AR Z 2305
SR P B R o o B T 0 AR /KRR LB (TP ) MR
BE,FEXT/KFESE 0.45 wm JRE DR IS , 00 A2 AT o5
(DP) By , BURLZASHE (PP) VR JE B BL W 5 ] v ik
BRI R B 2 229R75

2 wR5E

2.1 KHEMFR~FHETEZELRE

E 1 45 H 2007—2008 4 2 TRHA N 6 YR LA
TP T AN -DoEt e, e 2007 /£ 8 A 22 H
ANTR I ) B A T i B S R A R R, R
R 2007 4F 7 H 20 H, TS 4 (REEWR R PiE

R 1 L IREAEWL R (0~20 cm)
Table 1 Physical and chemical properties of surface soil(0~20 cm)

N [RPRAR - SOk & B %

25~05mm 0.5~0.1 mm 0.1~0.05 mm 0.05~0.01 mm <0.01 mm

AHE/g em™ LR % L% £8/% HHLFE/%

0~8 39~50 7~14 6~14 26~42

1.36 0.102 0.131 1.54 1.19
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Figure 1 Relationships between rainfall intensity and duration
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Figure 2 Variation of surface runoff with time for 4 land uses
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Table 4 Concentrations of various nitrogen forms in runoff

for 4 land uses

## NHi-N/mg-L" NO;-N/mg:L"'  DN/mg-L* PN/mg-L™
W Med Max Min Med Max Min Med Max Min Med Max Min

i 0.02 0.27 0.00 0.14 0.86 0.00 0.74 1.85 0.24 1.57 3.84 0.51
FK 0.02 042 0.00 0.23 0.66 0.09 0.93 1.67 045 1.08 2.82 0.15
f84E 0.02 0.29 0.00 0.14 1.16 0.02 0.83 1.62 0.37 0.92 1.92 0.25
KE 0.02 0.74 0.00 0.11 1.49 0.00 0.83 2.44 0.16 1.03 2.09 0.15

F5 FMABRARTREMRERAREES
BiRRENNEL TSR
Table 5 Concentrations of various phosphorus forms in runoff

for 4 land uses

DP/mg-L* PP/mg-L*

Med Max Min Med Max Min

M 0060 0181  0.020 0.027 0530  0.007
FH 0027 0330 0000 0025 0310  0.006
IE 0034 0330 0000 0021 0560  0.002
KE 0022 0146 0001 0022 0074  0.003
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2.2.2 HRB AU R

2 6 FIR 7 454 H 2007—2008 4F 2 SHRE H
[T /N A 4 B LR R 7 T A B iR RA
[FITE 25 R R B A B EL B A GRS T 45 SR o L T R
FH i 6 425 37 J0RE A5 &L o S AL (PN/TIN) BL 431 )
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B R A PSR P EN LA BT
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FEAMAEPET NOs-N/DN (- {ER THREMKE (R
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DA TSR, R T RS A S B
L A AR T X AB RS E AN A EE
A< FH AR IR TCHL AR 2R 1 B RS, i FE A b
R EREY FERAR, 5—F0, FHRE A
Tk b ZRAR G AT A & B (DP/TP) L il Hh (B
B T WOR A5 B (PP/TP) B 45 B9 AR B AR, K
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3t SR A% I UL A A I 55 G
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Table 6 Concentration component of various nitrogen forms in
runoff for 4 land uses

iX% NH:-N/DN/% NO;-N/DN/% DN/TN/% PN/TN/%
AbPE Med Max Min Med Max Min Med Max Min Med Max Min
#iM 3.5 193 0.0 33.2100.0 0.0 339 483 9.1 66.1 90.9 51.7
EXK 2.8 39.1 0.0 333 57.8 9.7 44.5 859 29.3 55.5 70.7 14.1
EAE 35 186 0.0 174 942 23 47.2 752 20.7 52.8 793 24.8
KE 2.8 37.0 0.0 139 61.0 0.0 44.8 942 21.9 552 78.1 5.8

F 7 FMAKAAETREMREAAERS
BERREMRILGINSEITER
Table 7 Concentration component of various phosphorus forms in

runoff for 4 land uses

DP/TP/% PP/TP/%

I X .
Med Max Min Med Max Min

it 59.7 90.4 10.2 40.3 89.8 9.6
FXK 524 79.1 0.0 47.6 100.0 209
linyia 53.0 94.6 0.0 47.0 100.0 54
= 68.7 93.7 2.5 313 97.5 6.3
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Figure 3 Concentrations of various nitrogen forms in runoff with time for 4 land uses
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Figure 4 Concentrations of various phosphorus forms in runoff with time for 4 land uses

Gl N (R Uy Y S 8 it p =
5 G RFI, AR R IR ARz
MDA, HER. TBEEERARR 22T
2007 4E 7 H M{ZIKL%T W, W8 AMMERH
BHEE B TARESHARRARAE S TH
fh 3 FVES R A RAE, T K GAES T A

REWKER/N, 52007 4 8 HRIBIHE,2008 41
FRIG A T AR TR B2 50 B, i
THRZRRAERR, MAKETFTHERRERRKE R
fio AP 6 TT L, 2007 ZE4R T iA F bR T I
MBS B —Hm THAMAEYAL I, A7E 8 AMiE
SRR, AR BRI ETT SR AR |



55 29 545 3 1) & b ® & OB ¥ E W 539
025 08
20200 ’ £ o6l
ki . 2
d 015 F g b
ﬁé g K 04r
& 010f g < fé
P . 8 ool
o5t é z 0
%
0.00 L= lJ'-—-s« ﬁé@ 7— 4 0.0 \\” NN
1001 o - 00’1 o . 00’1 ,0'\ o 00’1 g ,)DQ'I - 001 Q’l » 001
H#/4E-H-H
157 15
“u'E “u'E
< <
& 10t Z1.0
g 1
K K
S ES
& ®
g ﬁ 0.5
F B
0.0

Bi#/4E-H-H

H ,ﬁ;ﬁ/ﬁ‘i—ﬂ -H

O#t MEKR WHE BXE
S5 #MilEAR TREMRERAFEARSEZTRALENHAEULIERESHER

Figure 5 Loads of various nitrogen forms in runoff with time for 4 land uses
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Figure 6 Loads of various phosphorus forms in runoff with time for 4 land uses
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