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Abstract: Global nitrogen deposition has a profound impact on terrestrial ecosystems. Studying the effects of long-term
nitrogen (N) deposition on the soil physical and chemical characteristics of the grassland ecosystem help to understand the
permanent mechanism of ecosystem response to nitrogen deposition. In this study, six gradients of urea application (0, 2,

4,8, 16 and 32 ¢ N m™~ a™', treatments demonstrated as NO—N32) were applied to simulate N deposition for 14
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consecutive years, and the soil samples were collected with three soil depths (0—10, 10—20, 20—40 cm from soil
surface) , to study the response of soil carbon (C) and nitrogen (N) components and physical structure to N addition and
their correlations in temperate grassland ecosystem. The results showed that: (1) N addition significantly reduced soil pH
and microbial biomass carbon (MBC) in the 0—10 cm soil layer, and N32 decreased by 27.63% and 58.40% (P<
0.05), respectively, compared with NO. The content of total organic carbon and total nitrogen in all soil layers showed no
significant response to N addition treatment, but the content in 0—10 cm soil layer was significantly higher than that in
20—40 cm soil layer. (2) N addition at each soil depth significantly increased inorganic nitrogen (ION) content ( P<
0.05) ; The ammonium nitrogen content in the 0—10 c¢m soil layer increased by 88.72% compared to NO, and the nitrate
nitrogen content in the 20—40 cm soil layer increased by 19. 55 times compared to NO; Soil depth and N addition had
significant interaction effect on ION. (3) There was no significant difference in the fractal dimension of soil particle sizes or
soil aggregates at each soil depth, and correlation analysis demonstrated that soil carbon and nitrogen nutrient contents were
significantly associated with the soil structure. In conclusion, the increasing trend of C and N components in soil with
optimal N addition concentration indicates that N addition may favor soil physical and chemical properties to some extent,

thus the effect of N addition on soil physical structure needs further in-depth study.

Key Words: Nitrogen addition; Temperate typical steppe; Soil physical and chemical properties; Soil carbon and nitrogen

components; Soil depth
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Fig.5 Effect of nitrogen addition on soil aggregate composition in different soil layers
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Table 4 Bivariate analysis of variance (' value) of soil physical and chemical properties, soil depth and nitrogen addition concentration

75 SRR AU B +RRE RSN B x + 2R
Source of variation N concentration Soil depth N concentrationx Soil depth
+-3% pH {& Soil pH 68.91"" 266.3 ** 23.92**
ILERL Fractal dimension 0.93 67.79" 0.67
FiRYRL & it Powder-clay content 0.22 50.85" 0.65

RA LK TOC 0.61 206.7* 0.2

27 TN 0.61 146.73 * 0.18

WA L TOC/TN 0.46 66.06 " 0.75

B A NH-N 3.33" 29.42** 1.78**
A Z NO3-N 12.77** 9.38** 2.07"

B A/ AR NHE-N/NO3-N 2.31*% 4.87* 1.25

JEHLA Inorganic nitrogen 13.15** 6.72"* 2.63*
A P ik MBC 5.42% 160.70 ** 5.48*"
A= i A MBN 2.27 5.48** 2.21
A= Lt A Lt MBC/MBN 5.16 21,17 4.62

# . FE 0. 05 K- (OB ) b S EHIDE; = . #£ 0. 01 K- ORI ) I i A1

3 2 XoF - SR A T B A T RS I A SR A T AR DG A A I S IR A R (L 6) , A5 R R A AR
WREER, RIERRE RUEY R S A S AR AN A S A E S Z BRI B E AR R (P<
0.05) ,R*¥£ 0.66—0. 97 , - 3eky B AR FOA B R & 2 5 Z IR FE M A C R A B35 AU bS48 5
A B R SR e PR E X TOC/TN 7 3 a3 (R 35R 10 3 S0 n I 2 10 ) ke 2 40 o i 15
i XA P A MBC/MBN SISO AN 3, R 3 i LR & i, P S A S A S 20 n b
FIEPIH AEAMSAESARINA BE A RIHCR

AHFFEBRERT ] ZAS N 14 425 o8 T iE—25 A G B M B 1 - SRR P T 520, AR SCRFE T L
UM 2 4E(2005 4E) 7 4E(2010 4E) (11 4E(2014 4£)0—10 em T2 M 8 FRBHE | X%F H Z A IS 5] i
K XoF - SerR R AL AT R (11 7)) o AR TR ) A AL B, B 07 e 3 3 hin - SRR o ok 0 e ik %
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P 5 RS, MU R A S B S AR IR AE 2005 4F 2010 4F B 3 A1 56,2017 AE R B MG, SRS AL.
A A & 5 AR ARG B IE A DG (P<0.05) , SR A B EIEA X (P>0.05) , 148
FHURR 4 A S Z AN BE AR 2005 4F 53 IEAHSE (R =0.908, R*=0.953,P<0.05) ,7E 2010 45 2014
AER B IEAN S 7E 2017 45 i 35 0 AH 56

3 it
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Fig.6 Effects of soil physical and chemical properties to nitrogen addition
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Fig.7 Effects of nitrogen addition in different years on soil physical and chemical properties
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