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Abstract: In this study, the loss of nitrogen(N) with different agricultural practices(AP) was studied by field
simulated rainfall in Yingwugou watershed, Dan River. Results indicated that the order of amount of surface
runoff was that bare land(BL) >straw cover(SC) >50% corn-+50% peanut(CP)>50% bare land + 50%
peanut(BP) >peanut land(PL). The initial runoff-yielding time was different between five kinds of AP and
had no significant effects on the volume of surface runoff. With the increase of rainfall time, surface runoff
under different coverage increased with different trends. In the beginning, the surface runoff increased
stably. At the mid- to late of the rainfall, the fluctuation of surface runoff became bigger. The surface runoff
increased under different stocking rates with the rainfall time and the runoff per 5 min ranged from 1. 48 L to
20. 66 L on bare land which had the highest growth rate. The nitrogen concentration in surface runoff with
different AP increased in fluctuation with rainfall time, and followed the order of BP>>CP>PL>BL>SC.
Analysis of variance revealed significant differences among the five kinds of AP. As a soil and water conservation
measures in water source area, straw mulching not only ensure abundant water but also conserve soil nutrient
effectively. The concentration of N loss increased in fluctuation with rainfall time which the largest range for

total N and nitrate N were 45. 54% ., 55.79%, respectively. From top to bottom of the slope, the N loss
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decreased firstly, and then increased. For all the sampling points of the slope, the concentration of N loss
increased at the early and middle stage of rainfall. But the stabilization had been gradually achieved at the
later stage. Under the five kinds of conditions, the amounts of TN and nitrate N loss were in the 15. 90~
110. 81 mg/m* and 15. 58 ~90. 33 mg/m” respectively. Even though the straw mulching could reduce the
runoff, the nutrient loss under the straw mulching was not the least. Therefore, only combing with other
measures of soil and water conservation can improve the capacity of holding water and soil nutrient. The
variability of nutrient loss was higher than that of surface runoff which indicated that the nutrient loss was
more likely to be affected by environmental factors. According to the correlation analysis, the AP was
positively related with nitrate N and had no obvious correlation with total N. This indicated that more
attention should be paid to the nutrient loss on farmland in Yingwugou watershed, and effective measures
must be adopted. As a soil and water conservation measures in water source area, straw mulching not only
ensure abundant water but also conserve soil nutrient effectively in Yingwugou watershed. For reasonable
and targeted watershed management, various measures should be combined.

Key words: simulated rainfall; farming practices; nitrogen loss; migration process

[1-2]
[3-5]

[6]

[7-8] [9-10] [11]

[12-13]

’ (15] o c ’ ~
1
1.1
2 km (110°52'16"—110°55"30"E, 33°
29'55"—33°33'50"N) , “ ” . . 1. 86
km?, 3.23 km, 0.01 m/m, , , 600 m,
464 m, s N . N o
, 7—9 50% . . .
1.2
2012 9—10 .
1. 2 mm/min, 1 h, 24 h,
s s s , 60 cm,
40 cm, 20 cm, , o 10 m, 2
m, 10°, : (BL)0.72 g/kg, (PL)0. 78 g/kg.50% +50%
(BP)0. 83 g/kg.50% +50% (CP)0.77 g/kg (SC)0. 78 g/kg, : (BL)
15. 20 mg/kg, (PL)13. 12 mg/kg,50% +50% (BP)14. 73 mg/kg,50% +50% (CP)
14. 96 mg/kg (SCHY12. 54 mg/kg, ) .
1, 1440 L, BL 39 L,PL 23  ,BP

43 ,CP 45  ,SC 29 179



82 29
4 ( A B ..C D )
C D, 1
o (5 min)
P Q.a:‘ilQ.s;/"
: Qs 5 min (L) 5Qs 5
min (L)sn 5 min
s CNSZi,ZlCI\‘Fu’/” :AB.C.D
:Crs 5 min (mg/L) ; Cxss 1
5 min (mg/L);n 5 min
1.3
. 0.45 pm ( )
o (TN) ., (NO,” —N) CleverChem200
( DeChem-Tech. GmbH ) o
2
2.1
2.1.1 PL.BP.CP.SC.BL 23.39,48.03,
121.92,146.24,188.92 L, ANOVA s (P<<0.01),
5 3 , PL.BP SC CP
(P<C0.01),BL , (P<C0.01), BL s
Ov ’ [} H
(SO, BL 22.60% (P<C0.01), (P<<
O- Ol)o ’ b b
) , BL , 87.62% (P
<0.01), . BL R
BP , 48.03 L, PL 2.05 (P<0.01), ,CP
121.92 L, PLL. BP 5.21 2.54 (P<C0.01),
2.1.2
C 2) s 5
min (Qs) (PL
CP ), 36.22%~51.21%
. 43.08%., (BL)
1.48~20.66 L ;
. PL BP 3,6 min , )
D) P14 ’ 5 min (O 30’\’3. 46 Il)
9BP (O. 30’\“8. 27 L); SC ) 1)
1 min , BL ,30 min 2.09 ,



83

s ; CP , 17 min
1.36 0.83~12.92 L . SC, . 42 min,
2.2 1
1 mg/L
(GB 3838—2002) ,
; 1 (0. 15 mg/L) BL 12. 84 11.23
SC 12. 36 10. 95
PL 13.98 13.56
° ’ ’ CP 14. 31 12. 29
’ - SC BP 14.36 12,98
(P<<0.01), . BL.P.CP  BP,
SC 2.50%,19.24%,10.89% 15.67% (P<C0.01),
o . BL(P<C0.01),
BP , .
8—10 . . ,
2.3
A.B.C.D ( 3). BL . ,
(B )40 min A.B.C.D
36.94%,32.91%,13.01%  54.50% (P>>0.05);40 min A .B.C.D 45.54%,
41.66%,23.98%  55.79%(P>>0.05),D . (A )
.B.C.D . . .
SC BL , BL 6.0%
5.0%(P<C0.01), A.B.C.D BL .
23.48%,14.97%,17.07%  26.89% (P>>0.05);A.B.C.D BL ,
22.21%,11.91%,16.36%  22.05% (P>0.05),
. CP ,
A.B.C D 10.02%,23.61%,20.41%  33.29%(P>0.05);A.B.C D
21.02%.,21.32%,12.62%  39.02%(P>>0.05), SC . BL
. ., BL.SC . (DO
. BP .
11.85%,13.60%,3.63%  19.17% (P<C0. 01);
31.52%,12.42%,3.89%  11.18%(P<0.01), . A.B
, . 3.63%.,
2.4
«C D . .
BL.CP,SC,BP,PL 110. 81,83. 12,73. 92,33. 03,15. 90 mg/m’ (P<C
0.01); 90.33,73.10,67.93,28. 62,15. 58 mg/m* (P<C0.01);
80% . , ,
38.47%~50.97% , . BL CP . .



84

29




2.5 2
. , 1
, BL 0%.SC  95%.,PL 0.812%* 1
0.105 0.150* 1

90%,CP  80%,BP 50%,

PR P<0.01; * P<C0.05,

. 2 ,
, 0.812, (P<<0.01), s
(P>O. 05); ’ 1) ’

3

(D BL>SC>CP>BP>PL; y

, BLL , SC s BP ( 6

min) ,PL 5 min 0.30~3.46 L .

(2) BP>CP>PL>BL>SC,

(3) , , BL
45.54%,55.79% ; .

€)) 15.90~110. 81 mg/m? R 15. 58~90. 33 mg/m? ,

[16]

’ Ll o ’

[1] . LJ]. ,2013,29(22) :128-136.

[2] Wang A P,Li F H,Yang S M. Effect of polyacrylamide application on runoff,erosion,and soil nutrient loss under simulated
rainfall[ J]. Pedosphere,2011,21(5) :628-638.

[3] . , . . »2009,20(4) :531-536.

[4] He X B,Li Z B.Hao M D, et al. Down-scale analysis for water scarcity in response to soil-water conservation on Loess
Plateau of China[ J]. Agr. Ecosyst. Environ. ,2003,94(3) :355-361.

[5] Zheng F L,He X B,Gao X T,et al. Effects of erosion patterns on nutrient loss following deforestation on the Loess Plateau
of China[ J]. Agr. Ecosyst. Environ. ,2005,108(1) ;85-97.

£6] . : [l ,2007,35(12) :109-119.

[7] Wang Y Q.Zhang X C, Huang C Q. Spatial variability of soil total nitrogen and soil total phosphorus under different land
uses in a small watershed on the Loess Plateau, China[ J]. Geoderma,2009,150(1/2) :141-149.

[8] , , s [J1. ,2005,25(11)
1543-1549.

[9] Bertol I,Engel F L,Mafra A L,et al. Phosphorus, potassium and organic carbon concentrations in runoff water and sediments
under different soil tillage systems during soybean growth[]J]. Soil & Tillage Research,2007,94(1):142-150.

[10] . . . [J]. »2013,46(1) :2492-2500.

291



1 291
° A A N b 9 o
b b b
o (<10 g/ , 10 g/L
o ’ b
b b
° N ° b
b b ’ o ’
b b b
o ’ o

[1]

(2]

[3]
[4]
(5]
(6]

[7]

(8]

(9]

[10]
[11]
(12]
[13]
[14]
[15]
[16]

[17]

[11]
[12]
[13]
[14]
[15]

[16]
[17]

Hager H A. Competitive effect versus competitive response of invasive and native wetland plant species[ J]. Oecologia,2004,
139(1) :140-149.
Callaway R M, Aschehoug E T. Invisive plants versus their new and old neighbors: A mechanism for exotic invasion[]].

Science,2000,290(5499) :521-523.

, . (Il ,2012,40(5) :367-369.
. . . [Jl. ,2013,21(10):1173-1183.
. . , .3 [yl ,2010,19(9) :2160-2165.

Shon S S, Tony C,Craham P. Disturbance-mediated competition: The interacting roles of inundation regime and mechanical

and herbicidal control in deter mining native and invasive plant abundance[ J]. Biological Invasions,2010,12(9):3289-3298.

. . .. L. ,2013,22(1):288-293.
, , . L. ,2000,11(3) ;477-480.
. . (M. : ,2003.
[M]. : ,2000.
. . , .2 6 0. : ,
2013,41(4):179-190.
. , . 4 0. ,2013,27(2) :165-167.
. . . L. .2006,26(1) :88-91.
. . .o [J]. ,2012,43
(2):391-395.
. . , .2 L. ,2013,
22(2) :30-38.
. . .o [Jl. .2013,21(6):1183-
1188.
. . .o [yl .2011,32(4) . 2-5.
85

Scott D, Huang L J. Rainfall, evaporation and runoff responses to hill slope aspect in the Shenchong Basin[J]. Catena, 1997,
29(2):131-144.

. . .o (1l .2013,27(1):27-
30.
. . .o — L1l
,2013,24(4) :1001-1008.
. , . [Jl. .2012,32(2) :26-34.
, , .o Ul .2004,18(2) . 74-77.
[D]. : ,2013.
. . .o [Jl. ,2012,28(11) ;105-109.



