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Effect of N fertilization on the mineral nitrogen in soil in wind-water
erosion crisscross region on the Loess Plateau
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Abstract: [Objective) Field trials were carried out to study the effect of fertilizer on the content and
accumulation of mineral nitrogen in soil in wind-water erosion 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 nitrogen in 0— 100 cm soil layer in wind-water erosion 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 NO; -N,but NH, "-N had no significant change. The content and accumula-
tion of the mineral nitrogen was the highest in 0—20 cm layer under different fertilization treatments,and
the content and accumulation of NO; -N in different layers had a similar variation as it improved with the
increase of nitrogen level. Different fertilization treatments affected insignificantly the content of NO; ™ -N
and mineral nitrogen in soil except the content of NO; -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 soil had no significant change. [Conclusion] 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 erosion crisscross region;the mineral nitrogen
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Table 1

Basic properties of soil used in the experiment

WA/ (mg« kg™ 1)

+2/cm HHLRL/ (g kg™ D) 4 N/(g- kg™ ) Mineral N
Layer O. M. T.N — S
NO;  -N NH,; "-N >
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

I BRAEY AN 2 A5 fPEY 53 51
Z A RSB Y B2 RO R E ) A s xR
RN AR (CKD L i 90 kg/hm® #§ (P, O5) (PNO) . Jife
90 kg/hm* #f + 45 kg/hm* & (PND) . jiti 90 kg/hm®
i+ 90 kg/hm* & (PN2). ffi 90 kg/hm® #+ 135
kg/hm* & (PN3) i 90 kg/hm* # + 185 kg/hm’
F(PND I 6 A4 B Xt 1 A B2 At AE (CKO it 90

kg/hm?* #§ (P,O,;) (PNO) Fljti 90 kg/hm? # + 45
kg/hm” Z (PN 3 ANab ¥, BEANAbFE 3 R EH .
I 27 /N AR DOR I BT BEALIC A HES] /N X
R 4 mX5 m, 43 LA GR 2 Rl R A Ok AR B
P AR 4> W F 2007-04-23 F1 2008-04-23 5¢ J5 it i
2 5 1 UK BRSO 5 . B0 1 SRR L it IR £
JEART R s 55 2 YK BB J5 A8 A 35 L i IE +
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Table 2 Vertical distribution of NO; -N in ryegrass and alfalfa soil profile mg/kg
REGEH £/ Rycpmaes o Al s
Year Layer - -

CK PNO PN1 PN2 PN3 PN4 CK PNO PNI1

0~20 7.8 A 8.0 A 11.3 A 17.5 A 21.9 A 31.0 A 7.5 A 8.3 A 8. 8A

20~40 3.3B 3.3 B 4.3 B 6.9 B 12.8 B 14.3 B 4.0 B 4.8 B 4.8 B

2007 40~60 2.8B 1.6 C 1.8 C 3.3C 5.2 C 5.7C 2.0C 2.5 C 2.6 C
60~80 1.8 B 2.0C 2.1C 3.5 C 6.8 C 8.4 C 2.0C 2.6 C 2.5 C

80~100 1.9 B 2.2 C 2.3C 3.8 C 9.5 B 15.0 B 2.3C 2.8 C 3.1C

0~20 6.8 A 7.1 A 10.0 A 17.9 A 22.5 A 32.4 A 7.0 A 7.3 A 6.8 A

20~40 3.0B 3.1B 4.2 B 7.3 B 15.0 B 16.7 B 3.9B 4.7B 3.0B

2008 40~60 3.0B 1.6 C 1.7C 3.5C 5.4 C 6.4 C 2.0C 2.5C 3.0B
60~80 1.7B 2.0C 2.1C 4.0 C 7.2 C 9.1C 2.0C 2.6 C 1.7C

80~100 1.9B 2.2 C 2.3C 4.4 C 10.7 B 16.8 B 2.3C 2.8 C 1.9 C

TE < [ — F0 K 5 An A A T RS 5 B3 3R 28 e e 3 (P<<0. 0D . R .

Note: Values with different superscripts of capital letter in the same column indicate distinctive difference (P<Z0.01). The following tables

are the same.
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Table 3 Vertical distribution of NH, " -N in ryegrass and alfalfa soil profile mg/kg

RAFAE tJz/em R}%iliff‘oil Alil[ﬁ%oil
Year Layer N ; »
CK PNO PN1 PN2 PN3 PN4 CK PNO PN1

0~20 9.0 A 8.7 A 8.8 A 9.1 A 9.7 A 9.6 A 7.5 A 7.5 A 8.0 A

20~40 8.2 A 8.5 A 9.0 A 8.1 A 7.6 A 8.9 A 7.0 A 7.6 A 7.4 A

2007 40~60 7.8 A 8.2 A 8.1 A 8.2 A 7.6 A 7.9 A 7.3 A 8.2 A 8.6 A

60~80 8.7 A 8.3 A 8.7 A 8.3 A 7.4 A 7.6 A 7.5 A 9.4 A 7.5 A

80~100 7.8 A 7.8 A 8.9 A 8.0 A 7.7 A 7.5 A 7.6 A 7.3 A 7.3 A

0~20 8.9 A 8.8 A 8.7 A 9.2 A 8.9 A 9.2 A 7.5 7.5 A 8.0 A

20~40 8.5 A 8.8 A 9.2 A 8.4 A 7.2 A 8.3 A 7.0 A 7.8 A 7.3 A

2008 40~60 7.4 A 8.8 A 8.0 A 8.2 A 7.7 A 8.0 A 7.4 A 8.8 A 8.8 A

60~80 8.9 A 8.4 A 8.1 A 8.2 A 7.5 A 7.6 A 7.7 A 9.3 A 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 1R LEY RENEIE

T L # it IR X BT B A (NO; T -N +
NH, " -ND & 5 9 52 Wi S H 55 B0 AR 0 0 06 3R L A
B b A T R A U AE AR AE W A [ AE R Ab 3
(CK.PNO Fil PND) iy ma i, 45 R R (R 2 ik
3). B PN1 4b ¥R 22 B Hh 0 ~ 20 em + )2 +
NO; ™ -N B &4 B 5 i Ah o H A i 18 4b 3500 7 4 4
YRR+ )2 13 NO, -N & A NH/ -N F ¥
FEAE I R A E] 2 (B 40~60 em )24 R
[ Ab B A] . + 3% NO, -N Al NH, "-N & 8125 A
Wi, ARG R R B DR R KT .
BERMMEE AR LZE L ETRATEES A
W ., AR 0 Pl S X S R 43 A T W e 5
M
2.3 HBAEXMIETRESERERRANEM

Jitl 2 5 A A B AR R + R R B R R A

. B2 2 AL R 0~20 em 2, 5 &I (CK)
XJ HERH LG PNO 4b B 2B 22 B i 3 NO,  -N & &
S ;5 PNO b FRAH LY, Bl it 20 5 38 0, A 4k
Y NO, -N & WA g n, xHHA+ 2 b A
ENCITORE foy < 2 S T i I 9 TR T
0~20,20~40,40~60,60~80 & 80~100 cm + 2
B NO; -N & &7t 5 i 20 &2 (8] /9 48 3¢ R 2 78 2007
AE4Y WIS 0.99,0. 97,0, 97,0. 96 F1 0. 93, 7F 2008
AEAY IR 0.99,0. 96,0, 97,0. 97 F1 0. 945 [7] 4 & %%
16 2007 4E43 %2k 0. 12,0. 07,0. 03,0. 04 1 0. 07,
7E 2008 4E 43524 0. 14,0. 08,0. 03,0. 04,0. 08, [f]
IH 53 AT 45 R BT i A 58 NO,  -N & & 1Y 5%
B+ 2 R A AT R X 0~20 em R R
S O B R 40~60 cm 2 S IR A XSS .
it HE S+ S ot AL R AR S AN 4 i

R4 BEEHNEEHLEITRTRIENO, -N+NH, -N) BEHRENER

Table 4 Accumulation of mineral nitrogen (NO;  -N+NH, "-N) in soil profile kg/hm?*
T =
RAFAE T2/ em R}%gii%‘oil Aliﬁi}goil
Year Layer " ; »
CK PNO PN1 PN2 PN3 PN4 CK PNO PN1
0~20 41.9 A 41.8 A 50.1 A 66.5 A 78.9 A 101.6 A 37.4 A 39.3 A 41.9 A
20~40 29.7B 30.4 B 34.3B 38.8 B 52.9B 60.2 B 28.5 B 32.1B 31.6 B
40~60 27.4 B 25.4 B 25.7C 29.8 C 33.2C 35.3C 24.2 B 27.7C 29.0B
2007 60~80 26.9 B 26.8 B 28.0 C 30.6 C 36.8 C 41.3 C 24.7 B 31.0 B 25.9B
80~100 25.2 B 26.1 B 29.3 C 30.5 C 44.7 B 58.4 C 25.6 B 26.3 C 27.2 B
0~100 151. 1 150. 4 167.3 196.0 246.5 296. 8 140. 4 156. 3 155.5
0~20 39.8 A 40.2 A 47.3 A 68.2 A 79.0 A 104.6 A 36.6 A 37.4 A 40.6 A
20~40 29.4 B 30.3 B 34.2 B 40.1 B 57.0 B 64.9 B 27.7B 31.7B 30.9 B
40~60 26.6 B 26.4 B 24.5C 29.9 C 33.6 C 36.8 C 23.9B 28.7C 29.1B
2008 60~80 26.8 B 26.3 B 25.9 C 30.9 C 37.7C 42.8 C 24.6 B 30.4 B 26.6B
80~100 25.4 B 25.6 B 28.7C 31.1C 47.9 C 64.5 B 25.2 B 27.1C 27.2 B
0~100 148.0 148. 7 160. 5 200. 1 255.2 313.6 137.9 155.2 154. 2

H1 2 4 n] R e RUR S A AR A TR R
RS TR 7l 7K A AN TR) 2 A [ 1 4 o H: SRR A

MR A E . A R E R KA S AR L
JZ e 5 R 3R B i it SR K P Y R e T



510

Pig R 5 5%t 20T 9 v TR e DR e 5 8 DX S R Y 5 D 107

TE R M E K (PN4) F,0~100 em + 2 + 85 i
A BB AE 2007 Fl 2008 4F 4> B 5 ik 296. 8 Al
313. 6 kg/hm*, \ R [d] + 2 & . 76 PN1,PN2,PN3
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JZIE S L TE [ R B ) TR A A G FE s A SRR
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[ AR 4 AT L) & 30, 76 CKLPNO,PN1 4b 3 41 T . 2B
FE A E T 0~100 cm 4 2+ HE 05 A B
HZER AR,

3 e

e i RUK PR 2 ZE A R 58 A A B IR R R
AAE e BB IE 5y R R L T R R B TR =
FR KRR BEFEN 56 AN 8]t A 4% 48 K 4 5
R R A RBAE A F )2 b i BT T
KAWL A B JEAE K XUk 32 A X
X o i TR A 2 A 05 G 5 X, AN [ e AE Ak BE R - AT
B o e R AR BT SR . AR
TE B e o K XU 52 B DX Y R AR R AN TR
KX S i 25 R B o o R R AR 4 A ]
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Jot 2 22 A 147 Bt L 8 o i g {ELGS B A
I AT R AR X BN o AR SC T FE R T X o R
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Y2 UCREAE T BRI R AR S Rt
S A R NO, -N BR Y 7 K 0t e 1 g
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28 SR K. AR A RS R B g 4 R A
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2R A X2 B R DX AT i B Y
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2 R L I BE i R 00 G I . A 4
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R AT 5T AR AR AT BB s A [ FE 2%
TR EE SR B 0~100 em + )2 + HEF i
REBPEZSAW L.

4 NO, =N 73 A3 45 10 0] BE 5 A= W0 15 30

it A et R A R R AR R A O, KRR
AL & i w RIS SR T A
s — Ok U, FUIE it . + 3R E A NO, -N & it
2 il JE 1) 52 W) e K = SR R A2 AR 5 g /N H
Z AR X AR R TR 5 L R KRR R B S8R it
A TR R R Z AR BRGS0 1Ak,
NO;  -N {6 VLR S A P W SORUR] S [R] s A ] 58
ARSI R, AFRERA, LE
ARKHE NH, N, By —, — Bk,
NH, "-N & & AR KEE 23 H 580 P4l i
M, LG d K OF BB AR S B A 0L I B Y
NH, " -N 5 A g £ 1 il L AE i 28 2 NO;— -N,
I, M M NH, TN 43 A3 52 W 48 K, 1 A2 it JE
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