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Hfect of N fertilization on the mineral nitrogen in soil in wind-water
eroson crisscross region on the Loess Pateau

TAO Wuhui®® ,SHEN Yufang® L1 Shi-ging®

(a State Key L aboratory of Soil Erosion and Dryland Farming on the L oess Plateau, | nstitute of
Soil and Water Conservation, Chinese Academy of Sciences and Ministry of Water Resources,

b College of Resources and Environmental Sciences, Northwest A & F University, Yangling, Shaanxi 712100, China)

Abstract : Objective Field trials were carried out to study the effect of fertilizer on the content and
accumulation of mineral nitrogen in il in wind-water eroson crisscross region on the loess plateau.
Method Two factors,crop plant and N fertilizer ,were selected for ,under different N fertilizer and crop ,
analyzing mineral nitrogenin 0- 100 cm oil layer in wind-water eroson crisscross region on the loess plat-
eau. Result The content and accumulation of the mineral nitrogen varied with layer and fertilization
treatments. And the same to NOs; " -N ,but NH:"-N had no significant change. The content and accumular
tion of the mineral nitrogen was the highest in 0 - 20 cm layer under different fertilization treatments,and
the content and accumulation of NOs ™ -N in different layers had a similar variation asit improved with the
increase of nitrogen level. Different fertilization treatments affected insggnificantly the content of NOs ™ -N
and mineral nitrogen in soil except the content of NOs; -N in 0 - 20 cm layer in the 90 kg/ hm® P + 45
kg/ hm® N treatment. In the same fertilization treatments,the content of mineral nitrogen in alfalfa soil and
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ryegrass s0il had no significant change. Concluson The content and accumulation of the mineral nitrogen
varied with layer and fertilization treatments. There was a close relation between the content and accumula
tion of the mineral nitrogen in soil and N fertilizer.

Key words:N fertilization ;loess plateau ;wind-water eroson crisscross region ;the mineral nitrogen
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Table 1 Basic properties of soil used in the experiment
X -1
Jom /(g kg NI(g- kg Mg ko)
Layer O. M. T.N NOs - -N NHs *-N 5
0 20 6.5 0.58 10.7 10.6 21.3
20 40 4.2 0.29 4.5 10.7 15.2
40 60 3.3 0.27 2.0 10.1 12.1
60 80 2.2 0.26 2.0 10.0 12.0
80 100 2.0 0.25 2.2 10.1 12.3
2 kg/ hm?  (P.Os) (PNO) 90 kg/ hm*  + 45
; kg/ hm*>  (PN1) 3 3 ,
(CK) 90 kg/ hm* (P.0Os) (PNO) 27 , , ,
90 kg/ hm? +45 kg/ hn  (PN1) 90 kg hnt 4mx5m
+ 90 kg/ hn? (PN2) 90 kg hn?  + 135 , 2007-04-23  2008-04-23
kg/ hm*>  (PN3) 90 kg/ hm*>  + 185 kg/ hm? 2 , 1 , ,

(PN4) 6 : (CK) 90 2 ,
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2007-04-25 (2 1 ) 2
), 2cm , 36 ( 2 ,
g ) 0.5m 2007 2008 NO: -N
2007-08-04 ,2007-09-22 ,2008-08-04 ,2008-09-22 4 NGOz -N
( 20cm 1 ) 0 100 cm , , , 0 20
(NOGs " -N) (NHs"-N) cm NOs -N ,
1.3 (P<0.01) ,
; NOsz -N
; NOs -N NH."-N  Brenr (CK) , 20 40 40 60cm
ner , NOs -N 60 80 80 100
cm , ; PNO PN1 PN2 ,
2 20 40 cm NOsz -N 40
2.1 60 60 80 80 100 cm )
;PN3 PN4 , 40 60cm
2.1.1 NOsz -N ( NOs -N , PN3
) 1% 5%, NOsz -N 0 20cm>20 40cm>
) 80 100cm >60 80cm=>40 60cm, PN4
2007 2008 04-23 NG: " -N 0 20cm>80
, 08-04 100cm >20 40cm >60 80cm>40 60cm
09-22
2 NOz ™ -N
Table2 Vertica distribution of NOs ™ -N in ryegrass and afalfa soil profile mg/ kg
Vear Lay/ecrm Ryegrass soil Alfalfa soil
CK PNO PN1 PN2 PN3 PN4 CK PNO PN1
0 20 7.8 A 8.0 A 11.3 A 17.5A 21.9 A 31.0A 7.5A 8.3A 8.8A
20 40 3.3B 3.3B 4.3B 6.9B 12.8B 14.3B 4.0B 4.8B 4.8B
2007 40 60 2.8B 1.6 C 1.8C 3.3C 5.2C 5.7C 2.0C 2.5C 2.6C
60 80 1.8B 2.0C 2.1C 3.5C 6.8 C 8.4C 2.0C 2.6C 2.5C
80 100 1.9B 2.2C 2.3C 3.8C 9.5B 15.0B 2.3C 2.8C 3.1C
0 20 6.8 A 7.1A 10.0 A 17.9 A 22.5A 32.4 A 7.0A 7.3A 6.8 A
20 40 3.0B 3.1B 4.2B 7.3B 15.0B 16.78B 3.9B 4.7B 3.0B
2008 40 60 3.0B 1.6C 1.7C 3.5C 5.4C 6.4C 2.0C 2.5C 3.0B
60 80 1.7B 2.0C 2.1C 4.0C 7.2C 9.1C 2.0C 2.6C 1.7C
80 100 1.9B 2.2C 2.3C 4.4C 10.7B 16.8B 2.3C 2.8C 1.9C
(P<0.01)
Note:Values with different superscriptsof capital letter in the same column indicate distinctive difference ( P<0.01) . Thefollowing tables
are the same.
, , (80 100 cm)
NOs -N ) , PN1 2.1.2 NHs*-N NHs -N
40 60 cm ) ( 3 ,2007 2008
NOs -N ; PN2 PN3 PN4 NHs*-N )
,60 cm NOz; -N NOz; -N
40 60 cm ; PN4 ) 185 , )
kg/ hm? ,80 100 cm NOz -N NHs*-N (P>0.01)
, 20 40 cm , NHs"-N

NOs -N,
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NH.*-N , NH.*-N
3 NHs"-N
Table 3 Vertical distribution of NHs*-N in ryegrass and afalfa il profile ma/ kg
y ) /em Ryegrass soil Alfalfa Soil
il ayer CK PNO PN1 PN2 PN3 PN4 CK PNO PN1
0 20 9.0 A 8.7A 8.8 A 9.1A 9.7A 9.6 A 7.5A 7.5A 8.0 A
20 40 8.2 A 8.5 A 9.0 A 8.1A 7.6 A 8.9 A 7.0 A 7.6 A 7.4 A
2007 40 60 7.8 A 8.2 A 8.1A 8.2 A 7.6 A 7.9A 7.3A 8.2 A 8.6 A
60 80 8.7 A 8.3A 8.7 A 8.3A 7.4 A 7.6 A 7.5A 9.4 A 7.5A
80 100 7.8 A 7.8 A 8.9 A 8.0 A 7.7 A 7.5 A 7.6 A 7.3A 7.3A
0 20 8.9 A 8.8 A 8.7 A 9.2 A 8.9 A 9.2 A 7.5A 7.5A 8.0 A
20 40 8.5 A 8.8 A 9.2 A 8.4 A 7.2A 8.3A 7.0A 7.8A 7.3A
2008 40 60 7.4 A 8.8 A 8.0 A 8.2 A 7.7A 8.0 A 7.4 A 8.8 A 8.8 A
60 80 8.9 A 8.4 A 8.1A 8.2 A 7.5A 7.6 A 7.7A 9.3A 7.7 A
80 100 8.0 A 7.8 A 8.9 A 7.8 A 8.0 A 7.2 A 7.6 A 7.8 A 7.6 A
2.2 2 , 0 20cm , (CK)
(NOs -N + ,PNO NOs -N
NHs"-N) , ; PNO , ,
NOs -N
(CK PNO PN1) ( 2 , )
3), PN1 0 20 cm 0 20,20 40,40 60,60 80 80 100 cm
NOs -N , NOs: -N r 2007
NOs -N N H4s-N 0.99,0.97,0.97,0.96 0.93, 2008
( 40 60cm ) 0.99,0.96,0.97,0.97 0.94;
NO:; -N NHs -N 2007 0.12,0.07,0.03,0.04 0.07,
, , 2008 0.14,0.08,0.03,0.04,0.08
, NO: -N
, , 0 20cm
, 40 60cm
2.3 4
4 (NOs -N +NHs"-N)
Table 4 Accumulation of mineral nitrogen (NOs -N +NH4"-N) in il profile kg/ hm?
y ) fem Ryegrass Soil Alfalfa Soil
il ayer CK PNO PN1 PN2 PN3 PN4 CK PNO PN1
0 20 41.9A 41.8A 50.1A 66.5A 78.9A 101.6A 37.4A 39.3A 41.9A
20 40 20.7B  30.4B  34.3B 38.8B 52.9B 60.2B 28.5B 32.1B 31.6B
2007 40 60 27.4B  25.4B 25.7C 29.8C 33.2C 35.3C 24.2B 27.7C  29.0B
60 80 26.9B 26.8B 28.0C 30.6C 36.8C 41.3C 24.7B 31.0B 25.9B
80 100 25.2B 26.1B 29.3C 30.5C 44.7B 58.4C 25.6B 26.3C 27.2B
0 100 151.1 150. 4 167.3 196.0 246.5 296.8 140. 4 156.3 155.5
20 30.8A 40.2A 47.3A 68.2A T79.0A 104.6A 36.6A 37.4A  40.6A
20 40 29.4B 30.3B 34.2B  40.1B 57.0B 64.9B 27.7B 31.7B  30.9B
2008 40 60 26.6B 26.4B 24.5C 29.9C 33.6C 36.8C 23.9B 28.7C 29.1B
60 80 26.8B 26.3B 25.9C 30.9C 37.7C 42.8C 24.6B 30.4B  26.6B
80 100 25.4B 25.6B 28.7C 31.1C 47.9C 64.5B 252B 27.1C  27.2B
0 100 148.0 148.7 160.5 200.1 255.2 313.6 137.9 155.2 154.2
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