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Processes and Characteristics of Nitrogen and Phosphorus Losses on
Red-soil Sloping Land Under Natural Rainfall
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2. Research Centre of Soil and Water Conservation , Ministry of Water Resources, Beijing
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Abstract: In order to study nitrogen and phosphorus losses on red-soil sloping land, field experiments under
three typical natural rain events were performed to investigate the N and P transferring processes and their
characteristics in the SWC Ecological Science and Technology Demonstration Park of Jiangxi Province. Re-
sults showed that under the condition of natural rainfall, the processes of runoff and sediment on natural
slope were not stable and continuous and had one or more peak values, because rainfall intensity was not sta-
ble and continuous. The processes of runoff and sediment on natural slope were basically the same for the
same rainfall event. The cumulative sediment yield and cumulative runoff with time showed a slight growth
and then a rapid growth, and tend to change smoothly. The concentration of phosphorus was lower than that
of nitrogen, and changes in P concentration were more stable than those in N concentration. There were nu-
trition enrichments in eroded sediment, and the N enrichment ratio was lower than the P enrichment ratio
under the three rain events.

Keywords: soil erosion; N and P loss; natural rainfall; red-soil sloping land

. 20 60 . R el

[7-19]

:2012-02-29 :2012-04-10
: “ 7(200901047) 5 “ ” “
”(2009BADC6B06)
(1968—), «( ) s s
E-mail: Tonghangxi@163. com,
(1956—), ( ), . . s . E-mail; zuochq@ si-

na. com. cn,



137

’ . 1
, / /
mm /min (mm <+ h™')
20060624 22.9 80 17.18
20070317 12.1 530 1.37
’ 20070307 5.0 400 0.75
, @) . S 5 R
(0—20 cm) 300 g, 15 . 4
9 . ’ N P°
’ (2) . ,
’ 500 ml, N P,
1 3h 150 ml
N.P .
1.1
, N P .
’ 1.4
’ (D . .
. 115°42'38"—115°43'06", ,
29°16'37"—29°17'40", , .
1 350.9 mm, 16.7 °C, ,
1 650~2 100 h, 249 d, .
. , (2) . N P,
30~100 m, 5°~25°, N , P .
. (3) . N P,
1.2 N . P
12° ) — .
. 5mxX20m( X ), 2
’ ' 2.1
30 cm, 45 cm, o
A, [20]
B,C 3 , 1.0mX1.0 mX1.2 m( X
X ) . A,B ’ o
60 A4 S . 20070307 ,
B .B A . 1 c .
. ’ L , 20060624 20070317 2
1.3
2006 5 20074 211 EaREaR 1—2 .
. 3 «( D o
o 2, (D
, . 20070317

. (2)



32

138
> ; s (0.034 mm/min) 10 ;
, s (0. 187 mm/min)
, (0. 007 mm/min) , 26 .
H s , 20060624 20070317,
H s 20060624 N
. (3) o , 20060624
1 min, 20070317
, . 3 39 min; 20060624
5 s s 20070317
H ’ 10 mino )
[22]
, 20070317 . , (
2 o ). \ (
)’ ’ ’
g 1‘2' a .
E ’ o
£ 0.8f
S 0.10¢
= 0.4 s a
24 ‘= 0.08f
0 : - - - - - Smetimmt E
5 13 16 23 34 43 46 173 - 0.06}
HY [Al/min E 0.04}
o~ 0.4r =
£ 0.02}
*a 0.3r ]E 0 . /\ " 3
£ 78 99 168 238 268 338 352 478 530
% 0.2} 5 fll/min
~ 0.04r o
0.1t = b o-rawx |04
f . E 0.03} ——Fr R 10.03 .E
2
N it [f)/min X 10-02 g
) 125 10.01
C = -
g 10 -20%’ I f‘f
W 8 158 39 69 91 104 269 371 479
£ 6} g I} [iil/min
33 4t 1% 2.0 10.14
- . .
M 2- —0—;%;@ -5 m E 16‘ & ‘0.'2 -Q‘F,
0 ; . . : . g £ 1010 &
1 5 10 15 25 40 51 pelR 1 {0.08 2
B /mi = S
s i 08} 10.06 4
1 20060624 — — &: o-g@w {0.04 &
Bk 04 —~—EB=Y 0.02 ¥
. 0 ; i i i ;
( 39 69 91 104 269 371 479
2) , 20060624 15} [ /min
0.354 mm/min, 20070317 2 20070317 - —
2 p—
/ / /
(mm * min~ ") (mm * min ) (kg * min™ ") (kg * min™ ") /min /min
20060624 0. 354 0.187 0. 790 0. 550 1 0
20070317 0. 034 0. 007 0.038 0. 006 39 10




139

1. 2 fk*@?/;ﬁ,%iiﬁi 3 [14] s [17] s [14,17.23]
N P . 3 o
s R [10,24]
6 N a 20060624 e b 20070317
a -0 ZP 7
. 1.2t “\/\\__A T 0.6
=11] e
B g
5 o8 5 04 \-—o —s
#® B
& 0.4} & 0.2
ﬂt0'?----——i:i——----'?—-----—u-——n—u *o"""’..”.“'““_“.....”““...n—n
5 10 15 25 40 51 59 69 81 91 99 104 239 269319371439 479 515
i} [8)/min i [A)/min
3
, 20060624 2.2
. 1.12 mg/L. 0.11 mg/L, \
O. 88 O. 06 mg/Il . ’
, 20070317 , “ 7,
o ’ 2 - ’ t20] ’
s 2.2.1 RBAKXRE 3 3
. 20060624 N o 3 ,
P 20070317 s
2.24 1.50 H o N
2.26 1.44 | ,20060624 N o s (Es)
20070317 o (ER) (Es/ER) 1. 52~
20070317 ,20060624 5. 20, 1, 3
) , . , N,P
3 mg
ES ER ES/ER ES ER ES/ER
20060624 2118 875 2.42 2993 311 61 5.10 372
20070317 144 93 1.55 237 26 5 5. 20 31
20070307 94 62 1.52 156 18 4 4.50 22
2.2.2 FoARKRTEHEK )
, « b,
, s 1.11~1.57, 1,
o ( 3



140 32
1.30,1.41, o
4 g/kg
20060624 20070317 20070307
0.53 0.68 1. 28 0.52 0.68 1.3 0.49 0. 66 1. 34
0.09 0.1 1.11 0.08 0.12 1.55 0.08 0.13 1.57
,1991,11(2) . 142-148.
3 [8] ) s s .
(D , 0l 5 1999,16(4) :536-543.
[9] , , .
’ ’ (1. 11995.9(2) . 74-81.
' > [10] . , .o
5 [Jl. ,2004,20(3) :55-58.
[11] , ,
o . ,2006,22(6) : 39-44.
(2) L12] S
. 21996,15(3) : 77-84.
’ ; [13] , .
| ' ° (1. ,1998,12(1) :9-13.
3 . o [14] . , ;o
, [Jl »2002,16(3) :16-19.
. [15] Tian G, Wang F, Chen Y. Effect of different vegeta-
tion systems on soil erosion and soil nutrients in red soil
L ] region of southeastern China[]J]. Pedosphere, 2003, 13
[1] Sen Gupta M B, Cornfield A H. Phosphorus in calcare- (2):121-128.
ous soils IV: Nature of and factors influencing the fixa- [16] ’ ’ ’
tion of added phosphate[ J]. Journal of the Science of L. +2003,
Food Agriculture, 1963,14(12) ;873-877. 19(6) : 42-46.
[2] Ahuja L R, Sharpley A N, Yamamoto M, et al. The depth [17] ’ ’ o
of rainfall-runoff-soil interactions as determined by 32P [J]. N.P L. 2005,
Water Resources Research, 1981,17(4) :967-974. 196503134,
[3] Douglas C L, King K A, Zuzel ] F. Nitrogen and phos- L18] ’ ’ ’
phorus in surface runoff and sediment from a wheat-pea 2007(12) : 14-17. L1l ’
rotation in Northeastern Region [ J]. Journal of Environ- 197 . ’ .
mental Quality, 1998,27(5):1170-1177. ] .2008.,
[4] Fraser A I, Harrod T R, Haygarth P M. The effect of 24(11) . 41-45.
rainfall intensity on soil erosion and particulate phos- [20] , ) ..
phorus transfer from arable soils [J]. Water Science and [Jl. ,1993,7(1)
Technology, 1999, 39(12):41-45. 11-17.52.
[5] Waddell J T, Guptal S C, Moncrief J F, et al. Irrigation [21] .
and nitrogen-management impacts on nitrate leaching un- [D]. ,2010.33-37.
der potato[ J]. Journal of Environmental Quality, 2000, [22] , ) -
29(1):251-261. . »2011,25(5) : 1-7.
[6] Bouraoui F. Dillaha T A. ANSWERS-2000: Nompoint ~ [23] .
source nutrient planning model [J]. Journal of Environ- [D1. +2002:4-20.
mental Engineering, 2000,122(11):1045-1055. [24] ’ ’ o
[J1. »2001,10(1) :6-10.

7]

s [yl



