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Soil nitrogen transport affected by applying NH:NOs
on the loess dope

ZHANG Yali*? L | Huai-en' ,ZHAN G Xing-chang®?® ,XIAO Bo?
(1 Northwest Water Resources and Environment Ecology Key L aboratory of MOE, Xi’ an University of Technology, Xi’ an,
Shaanxi 710048, China;2 Instituteof Soil and Water Conservation, Chinese Academy of Science and Ministry of Water
Resources, State Key L ab of Soil Erosion and Dryland Farming on Loess Plateau, Yangling, Shaanxi 712100, China;

3 Northwest A & F University, Yangling, Shaanxi 712100, China)

Abgract : According to the resultsof smulated runoff experiments,the soil nitrogen transport aff ected
by applying N HsNOs on the loess sope are studied. Meanwhile ,the eff ective depth of interaction (EDI) of
runoff with soil mineral nitrogen is analyzed ,and the methods to confirm EDI of both N H4NOs-applied ex-
periments and no-N H4sNOs-applied ones are recommended. The resultsare asfollows. Thereis no evident
influence of the same type of fertilization on soil eroson.But it has a great impact on the amount of soil
mineral nitrogen lossin runoff and leaching. Compared with that of no-N H4NOs-applied ,the loss amount of
mineral nitrogen by surface runoff and sediment in the N HaNOs-applied experiments with 25,50 and 100 g
N H4NO:s increases by 55.22,73.32 and 85.50 mg/ m” ,respectively. Meanwhile ,the infiltration of nitrateis
augmented by NHisNOs-applied. The same type of fertilization can rarely influence the depth of leaching
and the EDI of soil NOs -N. The EDI of soil NOs " is deeper than that of soil NHs™ . There are different
spatial distributions of the EDI along the sope land ,deeper in the middle and lower parts,while shallower
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in the upper and lower parts. To reduce the loss amount of soil minera nitrogen by runoff and sediment ,

largely applying NH4NOz in rainy season should be avoided.
Key words: artificial rainfall ;loess dope land; s0il nitrogen release and trangport ;eff ective interaction
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54.27,71.37 83.49 mg/ m’ , 1% 2%
1 N H4NO3
Table 1 Lossamount of soil and water ,and minera nitrogen afected by applying N H4sNOz
NH4NOs 1 (mg-m?) _ /(mg- m-2)
/g ) / /mL Lossamount of mineral nitrogen by runoff Loss amount of minera nitrogen by sediment
(mm- min-1) /g
NH4NO; Rain intensty Runoff NOs - -N NHz*-N Sedi ment NOsz- -N NHz*-N
amount 8 4 Total amount 3 4 Total amount
0 1.022 22 234 157.55 7.74 165.29 49,22 1.65 0.58 2.23
25 1.097 31383 204.09 15.47 219.56 66. 30 2.37 1.11 3.48
50 1.006 29 200 217.45 18.11 236.66 74.92 2.83 1.23 4.06
100 1.021 30 965 230.23 18.55 248.78 85.15 3.24 0.99 4.23
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Fig.1 Nitrate distribution on soil profile affected by Fig.2 Ammonium distribution on soil profile affected
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, , NHs"-N
EDI [10]
(1) : . 2 ,
EDI
EDI, 100 g NHaNOs (1 )
( NOs -N  EDI
) 4 , 25gNHsNOs NOs -N
EDI ( ) : EDI :
) EDI
: , N
[10] .
(2) : , :
EDI ( ).
[9] EDI
2.3.2 EDI ,
NOs; -N 159. 20 mg/ m’ EDI
( 1, NOz -N ( 2,
156.29 mg/ m’ , ,
1.14 m’ 15° NOs; -N ,
3.3 mg 5 ,
3.3 mg 3.24 3. 35, , EDI
3.44.3.30 3.22 mg ,
NH:"-N 0.3 mg/m*, , NO:; -N  EDI NH:"-N,
NH: " -N NH:"-N 4 10cm
2 N H4NOs EDI
Table 2 Hfectson EDI of soil mineral nitrogen on the loess dope by applying fertilizer NHaNOz cm
NH4NO3s /g NH4NOs amount
/cm
Distance from the 0 25 50 100
dope top
NOs " -N NHs*-N NOsz -N NHs*-N NOz " -N NHs*-N NOs3 " -N NHs*-N
64 8.5 - 10.5 2.5 10.5 3.5 8.5 2.5
127 9.5 - 12.5 3.5 10.5 3.5 8.5 5.5
190 8.5 - 12.5 2.5 12.5 3.5 8.5 5.5
253 9.5 - 14.5 3.5 11.5 4.5 9.5 4.5
316 8.5 - 14.5 3.5 10.5 3.5 9.5 3.5
8.9 - 12.9 3.1 11.1 3.7 8.9 4.3

Average value

EDI
, NOsz -N EDI ,



158

]

Wang Q J,Robert H,Shao M. Efective kinetic energy influ-
ence on il potassum trangport into runoff [J]. Soil Science,
2002 ,167(6) :369-376.

[J]. ,2000,19(2) :128-133.
Bouraoui F,Dillaha T A. Answers 2000 : Non-point-source nu-

2000 ,29:232-240.

[5] Waddel J T,Guptal SC,Moncrief J F. Irrigation and nitrogen-
management impactson nitrate leaching under potato[J].J En-
viron ,2000,29:251-261.

[6] AhujaL R,Sharpley A N. The depth of rainfall-runoff-soil in-
teractions as determined by ¥P[J]. Water Resour Res,1981,
17:967-974.

[7] AhujaL R. The extent and nature of rainfall-soil interaction in
the release of soluble chemicals to runoff [J]. Environ Qua ,
1983 ,12:34-40.

[8] , ,

J1. ,
2000,20(4) :27-30.
[9] . ) \

[J]. ,2004 ,20(3) :55-58.

trient planning model [J].J Envir Engrg ASCE, 2000, 122 [10]  Zhang X C,Shao M. Eifects of vegetation coverage and man-
(11) :1045-1055. agement practice on soil nitrogen loss by erosonin a hilly re-
[4] Lowel E,Mark B D,Karen M A. Nitrogen fertilizer and herbi- glon of the loess plateau in china [J]. Acta Botanica Sinica,
cide transport from tile drained fields[J].J Environ Qua , 2003 45(10) 11951203,
( 153 )
[9] , , , [16] Lambin E F. Modelling and monitoring land-cover change
[31. ,2002 ,21(6) :667-678. processesin tropicalregions[J]. Progress in Physical Geogra
[10] . / [J]. phy ,1997 ,21(3) :375-393.
,1999,14(4) :307-312. [17] , , .
[11] , , . [3]. [3]. ,2000,22(3) :200-205.
,2000,55(2) :151-160. [18] , , ,
[12] 50 [3]. ,2002 ,13(7) :823-826.
[J3]. ,2002,16(2) :121-127. [19] , , , GIS RS
[13] , , .NECT 1984 1996 [31, ,2001,9(1) :67-70.
[J3]. ,2002,20(2) :115-120. [20] , , ,
[14] , [J]. ,2000,16(1) :1-4,16.
[J]. ,2004 ,15(3) :429-435. [21] Jerry M. [3].
[15] , , , GIS ,2006 ,61(1) :110
/ [3]. ,2003,23(2) : [22]

136-141.

[D]. ,2006.



