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Effects of Three—year Nitrogen Addition on Soluble
Nitrogen Fractions in Wetland Meadow Soil

LI Shuzhuo, MA Weiwei, LI Guang, DU Jiajian, HE Wanpeng

(College of Forestry, Gansu Agricultural University, Lanzhou 730070, China)
Abstract: [ Objective | This study aimed to investigate the changing patterns of soluble nitrogen (N) fractions in
alpine wetland meadow soils in the context of long-term global nitrogen deposition. [ Methods] Taking the Gahai
wetland meadow soil at the northeastern edge of the Qinghai-Xizangan Plateau as the research object, the
characteristics of soil soluble N fractions in response to N addition were investigated, relying on the experimental
platforms that had been treated with N addition for three years [ CK (no added N), N1 (4.14 ¢ NH,NO,) and N2
(6.12 g NH,NO,) |. [Results] 1) Compared to CK, the N1 treatment significantly increased the mass fraction of
soil nitrate-nitrogen (NO;-N) (15.76% ), while the N2 treatment significantly increased the mass fraction of soil
ammonium-nitrogen (NH, -N) (19.19%) (p<C0.05). 2) Under different N addition treatments, soil soluble
organic nitrogen (SON) density was the highest(106.14 kg/hm?*), followed by NO; -N density (92.41 kg/hm*) ,
and NH, -N density was the lowest(91.18 kg/hm*). 3) The changes in the proportion of NO,-N, NH," -N and
SON densities to total nitrogen (TN) were more significant under the N1 treatment than that under the N2
treatment, indicating a better enhancement of soil N supply potential of the N1 treatment. 4) PCA analysis
showed that N addition had an important effect on the characteristics of soil soluble N components in the alpine

wetland meadow of Gahai. Soil soluble N fractions under the N1 treatment were mainly regulated by TN, while
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under the N2 treatment, they were mainly regulated by soil organic carbon and microbial biomass carbon.

[ Conclusion ] Low N treatment can increase the soluble N fractions of alpine wetland meadow and promote soil N

transformation, while high N addition can have the opposite effect.

Keywords: wetland meadow ;

ammonium-nitrogen; soil nitrogen cycle
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Fig. 1 Characteristics of soil temperature and water content changes in wetland meadows in Gahai
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Fig.2 Soil NO;-N, NH,/-N and SON contents at different times
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Fig. 3 Densities of soil soluble nitrogen fractions at different times
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Table 2 Correlation analysis of NO,"-N, NH,"-N and SON with soil basic indices for different treatments

Ak B Eiskan TN SOC MBC MBN Koy Tk B2

NO, -N 0.634" 0.067 0.183 —0.081 —0.083 0.527

CK NH, -N 0.215 —0.004 0.630" 0.085 0.013 —0.017
SON —0.835" 0.265 —0.630" —0.082 —0.574 0.919"

NO; -N —0.607" —0.050 0.090 —0.203 —0.191 0.712

N1 NH, -N —0.661" —0.068 0.122 —0.157 —0.165 0.736

SON —0.351 0.100 0.511 0.158 0.125 0.274

NO,-N —0.240 0.662" 0.547" —0.345 0.010 —0.276

N2 NH, -N —0.348 0.313 0.340 —0.231 —0.552 0.356

SON —0.423 —0.004 0.279 —0.189 0.094 0.529

 #RIRTE p<70. 05 KT L AHEHE B 35 OBURD 5+ F IR TE p=<<0. 01 7K LA S i 3% (U)o

12 «CK 438 NH, " -N i 20 50 CK AR BB i 19.19% , & T
or e N4 B, 22 W 25 00 3 R T NHL-N R 29 0
ol BTt T TR LR B 5 S R
S o4l AR RN RN, 52 NH, T -N ] il 12 £ A/ i Ak
S 2t W i R NH, N RS B B AL,
S o N1 N2 4bFE 19 SON Mk 43 K08 5 CK A H
2T FHE R (I 2) . SON 1Y 5t ik 43 B bl 4 it 280 i 15
“r 5 B Y 4 A R, AT RE R M R o
N K5 PR UG R, o MK 53 G 1 4 M08 2 B
S e S MR 0 A

PCI (35.4%) T TCHL A A AILA A B e, 14 4 38 v p R s A
ES5 TEWEMRASSTIERSIERNPCA ST HAERME, CKAM T ,SON 5 MBC [al £ 7F

Fig. 5 PCA analysis of soil soluble nitrogen fractions and

soil nutrient indicators
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