WSS 2021, 45 (1): 85-95
Chinese Journal of Plant Ecology

DOI: 10.17521/cjpe.2020.0153
http://www.plant-ecol ogy.com

AL E R E M T IE ST LIREBEXN AR KERR
10 B4 Mg jiz

ANEY ARV EEQC OB A F OB E%E TREY

Lo [ 2 Bt AL 5T AR 5 PRI A A R R T A 9 3, b 100003, 2o ERFEE B A2, b 100049; AliER LA SR AERE, 1IPE A% 03080L;
SRR M2 2B, BN 430079

B E TR BB A KRG, KD LT 5 m e UG PR I R — A H R A AR 8, % A
P T X L PG48 A K SR 1 ER B B 7 T — MBI DT RIS &, RESMNEURIIIKE, 4 AIN0, 1. 20 4,
8. 16, 24, 32g-m2a* (NO. N1. N2. N4. N8, N16. N24, N32), 4= KZ5-9H, & A A4 LA 77 R B 7RMNHNO;.
M20174E5 H FI20194E10 7, 38 T 25 PV CEESE A — TV B0 1L 33 R0 58 RN 8 T ¥ U0 003 060 A8 [l KT R0
I BURE . FESRERW: (D)E/KFERMNIG. N24, N32)E3EWin IR TN EVE; (2)1%Eh Bk & 301k L1k
TEF A, GR3FERRMLLE, SRR INN24, N32) & (2l 7 Ee s, Jf BA RSB EA R 1 H 43 AR
R I 22 S e ()N [ 8 K St 49 3 S5O A AU P B I 7E AN [ /K AR A 22 5 0 3, IR /K U I e
s S A I RS, T KT GRS N R R S A BURR A (4) BhVBt A Bt 34 G5 I R 5 R AT K 43 B
HRKR, SLEpHEFMAIK R Kk, 69T 0TER NN 5N, 677 85t - 5 500 (33 2 S U0 I fry ek
PERG T, G A DT B A, AR SRR T I3 12 [ i =% R S0 B v & A 8 b ) T R

FEE RN ShEUE; e R, BURPE; AR

TN, A, BRLG OMA, RS, WRE, EHE (2021). Ak R0 it b g T E R A RSP RN K R R AR S AR, 48,
85-95. DOI: 10.17521/cjpe.2020.0153

Response of soil net nitrogen mineralization to different levels of nitrogen addition in a
saline-alkaline grassland of northern China

XU Xiao-Hui*? DIAO Hua-Jie"®, QIN Chu-Yi* HAO Jie’, SHEN Yan', DONG Kuan-Hu®, and WANG Chang-Hui**

Srate Key Laboratory of Vegetation and Environmental Change, Institute of Botany, Chinese Academy of Sciences, Beijing 100093, China; *University of Chinese
Academy of Sciences, Beijing 100049, China; *College of Grassand Science, Shanxi Agricultural University, Taigu, Shanxi 030801; and “School of Geodesy
and Geomatics, Wuhan University, Wuhan 430079, China

Abstract

Aims The salinized grassland ecosystem has low level of nutrients, and how increasing nitrogen (N) deposition
affects N cycling has not been solved yet.

Methods An experimental platform was set up to smulate increasing N deposition in the saline alkaline grass-
land ecosystem in Y ouyu County, Shanxi Province, eight levels of N addition were designed, expressed by 0, 1, 2,
4, 8, 16, 24, 32 g-m2-a* (NO, N1, N2, N4, N8, N16, N24, N32). The same amount of ammonium nitrate
(NH4NO3) was sprayed at the beginning of each month during the growing seasons from May to September every
year. From May of 2017, net N mineralization rate was measured once a month using top-cover PVC cylinders.
The experiment has been conducted for three years from 2017 to 2019.

Important findings The results showed that, (1) High N addition levels (N16, N24, N32) significantly increased
soil inorganic N pool. (2) Soil N mineralization in the salinized grassland ecosystem was dominated by nitrifica:
tion. After three years of N addition, high levels of N addition (N24, N32) significantly promoted the rate of soil
net nitrification, and different N levels showed different effects in different months and years. (3) The sensitivity
of soil net N mineralization to different levels of N addition showed significant difference among three years with
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different precipitation. Lower N addition improved the sensitivity of soil net N mineralization, while higher N
addition reduced the sensitivity of soil net N mineralization. (4) There was a positive correlation between soil net
N mineralization rate and soil temperature, water content, and a negative correlation between soil net N minerali-
zation rate and soil pH value. The sensitivity of soil N cycle to N addition was higher at low level of N addition
than at high level of N addition in the saline-alkaline grassland of north China. The influence of increasing N
deposition on soil N cycle should be considered in process-based models in the future.

Key words nitrogen addition; saline-alkaline grassland; soil net nitrogen mineralization rate; sensitivity; soil
nitrification rate
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Table 1 Basic soil properties in the experiment sites in a saline-akaline
grassland sample plot of northern China (mean + SE)

+ 34 Soil property 20174EAJE(H Origina value of 2017

pH 9.82+0.11
TSR TC(gkg™) 7.01+1.02
+HAREE TN (g-kg™) 0.61+0.04
ARG AR TR TCTN 11.57+1.93

TC, soil total carbon content; TN, soil total nitrogen content.

87

Z (K1), 20174 1) F%/K & 49282.0 mm, FEH7E7. 8
H (85.7#41139.2 mm); 20184 (1) % 7K & 4460.8 mm
[F 2 42 AE 7. 8/ (202.841137.4 mm); 20194E ()
F%/K & 4309.2mm, 7. 8H F#/K & 81.2F155.4 mm.

N T TRFEANF KRS I 35153 A 5 b - 3
B ACERE R FZ, BRI INSEE, SiiT2017
ESH IR, RABENLX A Bt . AREHT 7T BT (e
AR KF2g-m?at (Zhuet al., 2015), ¥ H8
ANBIINAKT53 5150, 1. 2. 4. 8. 16, 24, 32 g-m™?,
A FINO. N1, N2. N4, N8. N16. N24. N32
Fon, LW E KPR AL e, 1148

=
o

250 - 30
200 +~ o =420
T o
g e
=g [
& 150 —10%
z X :
R= g
Q Q
e -
A 100 40 ~<=
v g
& r
50 - = -10
O HHI‘H——AI [T .*Hli- -iIITI‘l PR _20
MO AN T AN NTFTODOO-IOORNOSO AN —=ANNT VO 0N
PRI TAIITRIIILIFPRIIITIIIIFIIRRSRS
SN0 000000V
v e e e p e e p e e e p p v p p e e e e e e e e e
[N eloNol-EeloBolololololcNololecloleololelo ool =N == o]

AN AAAAAAAAAAAAAAAAAANAAAAANAANAAAANANAANANANAN

H 43 Month

1 20174FR&/K & 2017 precipitation
I 20194ER#%/K & 2019 precipitation

Bl bbb K AR 3h AL .

[ 20184FER#sK & 2018 precipitation
—e— X Ji Air temperature

Fig. 1 Monthly dynamics of precipitation and air temperature in a saline-alkaline grassland sample plot of northern China.
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Fig. 2 Schematic diagram of experimental design in a saline-alkaline grassland of northern China. NO, N1, N2, N4, N8, N16, N24
and N32 indicated that the nitrogen addition levelswere 0, 1, 2, 4, 8, 16, 24 and 32 g-m‘z, respectively.
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Fig. 3 Changes of soil NH3-N, NO3-N and inorganic nitrogen concentration under different levels of nitrogen addition in
2017-2019 of a saline-alkaline grassland of northern China (mean + SE). Different lowercase letters indicate significant differ-
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Fig. 4 Seasonal dynamics of soil net N mineralization rates under different levels of nitrogen addition in a saline-alkaline grass-
land of northern China (mean + SE). ** means the difference is significant at the level of 0.01. NO, N1, N2, N4, N8, N16, N24 and
N32 indicated that the nitrogen addition levelswere 0, 1, 2, 4, 8, 16, 24 and 32 g-m‘z, respectively.
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Fig. 5 Changes in soil net nitrogen (N) mineralization and net nitrification rates under different levels of N addition in a
saline-alkaline grassland of northern China (mean + SE). Different lowercase letters indicate significant differences (p < 0.05).
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Fig. 6 Sensitivity of soil net nitrogen (N) mineralization rate under different levels of N addition in a saline-alkaline grassland of
northern China (mean + SE). Different lowercase letters indicate significant differences (p < 0.05) in the absolute value among
different treatments.
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Fig. 7 Correlation between net nitrogen (N) mineralization rates and soil temperature (ST), soil moisture (SM), pH and below-
ground biomass (BGB) under different levels of N addition in a saline-alkaline grassland of northern China. p > 0.05 indicated that
there was a significant correlation between the net N mineralization rate and soil indicators; p < 0.05 indicated that there was no
significant correlation between the net nitrogen mineralization rate and soil indicators. NO, N1, N2, N4, N8, N16, N24 and N32
indicated that the nitrogen addition levelswere 0, 1, 2, 4, 8, 16, 24 and 32 g-m‘z, respectively.
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