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Effects of Near Surface Soil Water Conditions on Agricultural Nor-point Source

Pollutant Transport
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( L. State Key Laboratory of Soil Erosion and Dryland Faming on the Loess Plateau, Northwest A & F University, Yangling 712100, China; 2.

College of Plant Science, Jilin Unwersity, Changchun 130062, China)

Abstract: Agricultural nor- point source pollution is one of severe problems for water environment of agricultural area in China. The effects of
near surface soil water conditions on agricukural nor point source pollutant (AGNSP) transport during soil ercsion processes, especially
antecedent soil moisture was saturated, was developed by using aitificial simulation rainfall experiment. T he results showed that antecedent soil
water content had great impact on AGNSP transport during soil erosive processes. Under the same soil texture, the AGNSP concentration and
loading with unoff and sediment when the antecedent soil water content was saturated were greater than that of soil moisture un-saturated
condition, and they would be ncreased as antecedent soil moisture increased. The approach of soil nitrogen loss was rinfall runoff; nitrogen
loss with runoff was about 90. 4% to 99. 8% of total loss. The approaches of soil phosphorus were mmoff and soil loss ( sedimert) , the loss
with runoff was abou 2. 67% to 23. 5%, and the loss with sediment was about 76. 5% to 97. 3% . Soil texture had great influence on soil
phosphorus loss; the concentration and loading of dissolved phosphorus (DP) with sediment from Yangling Loutu were greater than that of Ansal
Loess. Some pertinence suggestions were given to contwol agricultural nor point source pollution, such as the best management practices.
Key words: near surface soil water condition; agricultural nor- point source pollutant (AGNSP) transport; aritificial sinulating rainfall; runoff

process; sediment
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2
%% 90 0
s ~ 2 cm s KNO; ( 13. 9%)
e , K;HPO,( 17.8%).
. 43.3g( KNO; ) 16.8 g
) KoHPOs ), 21.6
’ gl KNOs ) 8.4¢g( K:HPOs ).
1
) 1 )
- ’ Table 1 List of experimental treatments
: | /g em™? ( Vo kg 2
o (-2 L1 100 75 50 25 ;2)?( PN ))
’ 130 100 50 25 282 E ))
; 1) 50 mmeh~ !, 13, 3
’ 13
[30]
’ 33. 9%,
’ 46.7% .
, , 5% 50%  25%
25.5% 17.0%  8.5%.
1 50%  25%
1.1 23.4% 11.7%.
14
(0~ 20 cm).
0~ 25°, 100 cm, 50 an, 45 an( ) (1
[29]). ,
12 m, 30~ 200 mm*h ™ '.
1.2 . .
15°, :
50 mm*h ™', W = WX Tx (0= o) 0
, 48- 50 "7 (1+ 6,/100) x 100
mmeh ' 4 , W (kg), ws
, ( 100% ) (ke), O (%), 0
5% 50%  25%; (%).
, 3 : 15
(1)
50% -, 25%., 3 10 mm
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(2 : .
5 ecm , , 1
, . mm 10 g, )
35 cm S5em 1 101( @ =101, ) 30 min
, 7 . (2) 10 min(9 000 ymin),
, .NO3-N NHi-N \
’ . DP [30] )
W= PxIlxwxhx(1+ §100) (2)
. W (kg), P 2
(g/em’), 1 (em), w (em), h
(cm), 0 (%). 21
3 , 2,
| ’ 5 N P
(3)
’ ’ DP
’ ’ 50 mme+h”' , ,
’ , 90 min; . NOs-N
60 min. 25% 50%  75% 1.7 1.6 15 ;
(4) . SL NHi-N 25% 50%
, 3 min 75% 3.5 1.4 1.4
. 5 min DpP 5% 50%
_ , 75% 69 276 460 . ,
100~ 200mL : . NOs-N 25%
, 50% .2 1.0 ; NH3-N
100 mlL, : 25%  50% 1.5
55°C , DP 25%
. 50% 6.8 2.0
1.6 1 ,50 mmeh”"' ,
: NO;-N : , : NO;-N
NH;-N P( dissolved phosphorus, DP). : NH;-N
2 1)

Table 2 Means of nutrient concentration with runoff under different nearsurface soil moisture conditions

( [ mge kg™ ! [mg kg !
)/ % NO;-N NH-N DP NO;-N NHZ-N DP
25 73 0.2 0.2 109 68 14
_ 50 74 0.5 0.05 17. 8 75 30
(90 min)
75 78 0.5 0.03 227 79 10 0
12 2 0.7 13.8 25 1 97 16 7
25 44 0.2 1.8 a7 03 559
(60 min) 50 53 0.2 6.2 1 4 03 56 1
54 0.3 12.4 19 03 77.0

1) 50 mmeh7 L.



379

5%

NO;—-N
NHi-N

WAERE /mgkg™!

%22+ 50 mm/h

—— 25%
—— 50%
—_t— 75%
—— 100%

20 40 60 80

025

0.10

AT PR B /mg kg ™!

0.05

0.20

0.15 +

%3¢+ 50 mm/h

0.40

20 40 60 80

0.35

0.30

0.25

0.20

BAFRE mg kg™

0.10 -

0.05 |

0.15 -

#¥E+ 50 mm/h

B

25%
, NH;-N
,NH:=N

t/min

1

Fig. 1

, NH;-N

50%

DP
DP

THAEIKRE /mgkg™! AR IRE /mg kg™!

AT PR B /mg-kg !

0.9
08 L %I+ 50 mm/h
0.7
06
05 W
04
03|
02 L W—o
01
0 . . . .
0 20 40 60 80
14
¥+ 50 mm/h

20 40 60

Bt 50 mm/h

t/min

Nutrient loading process with runoff under different nearsurface soil water nditions

NHi-N .

[31]



380 30

( )
, ; 2.2
) 5 3 ,
. N P
, 50
’ mmy h . .
- ’ NO;-N NH,-N DP
, NO;-N DP
’ 50 mmeh " , ,
' NOs-N
25% 0% 5% 30 29 L8
NHi-N 25% 50%  75%
’ ’ 9.1 61 15 ; DP
’ ’ 25% 50%  75% 254.2 57.5
: ’ 5.5 . , NO;-N
, 25%  50% .5 1.2
, ; NH;-N 25%
i ) 50% .1 1.0 ; DP
, 25%  50% 8.4 22

3

Table 3 Means of nitrogen and phosphorus losses with runoff under different nearsurface soil water conditions

( /mg* kg™ ! /mg kg !
)/ % NO;-N NH-N DP NO;-N NH-N DP
25 204.3 4.2 3.3 1.4 03 0s
, 50 207. 1 63 14.6 1.7 09 04
(90 min)
75 346.6 2.7 14.6 14.2 12 4 21
615.7 8.4 839.0 515 178 243
25 158. 4 7.8 514 0.3 01 158
(60 min) 50 204.5 8.7 199.5 0.4 01 17 4

239.9 8.8 433.5 0.6 06 895
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2.3
2 ,

NP )

N , NOs-N
Dp ;

NOs;-N 25%
50%  75% 23 1.4 11
NHi-N

25% 50%  75% 1.4
1.3 1.2 ; DP
25% 50%  75%
1.9 5.6 1.7
DP N
; NOs;-N
25% 0% 2.7

1.4 NH;-N

; Dp
25%  50%
1.38  1.37
DP \
DP

3 .

; DP
50 mm*h ™' \ ,

NO;-N 25% 50%

75% 36.8 30.3 3.6

NH;-N 25%
50%  15% 59.3 19.8 1.4 ;
DP
25% 50%  75% 48.6 60.8 11.6

NO5—N. NHi-N

DpP

NO;-N
0.3~ 0.6, NO3-N
25%  50%
20 L5 ;NH;-N 0. 1~
0. 6, NH;-N
25%  50% 6.0 6.0
\ DP 25%
50% 57 51 .
\ (NO;-N NHi-N)
DP DP ,
Dbp ) ,
N
. (50%)
(50% ~ 60%) \
) NO;_N
, NHi-N CEC (10
~ 20 cmol*kg ') CEC (5~ 10
cmole kg™ ') e DP
DP
Ca(05 (7% ~
10%) CaC0, (9% ~ 14%)
B CaC0; , CaCO;
, NP
2 NP 2
NP ,
3
(1)50 mm*h™ ' \ ,
, , NO;-N
NH;-N ,
25% , NHi-N
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30

50% 75% ,NH;—N ;
,NHi-N

DP ) ,
,NO3=N
.NH;-N

(2)

3 ;

, (best management practices,
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