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Table I Summary of main literature
el K N e
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Co-Cited Cluster
Author Reference Journal Year
Count number
Impact of nitrogen d ition on nitrogen cycling in forests: a FOREST
25 Gundersen P et al. o NITRER dats e ECOLOGY AND 1998 40
SYnHiesis 0 MANAGEMENT
19 Nadelhoffer KJ et al. Nitrogen deposition m'akes a minor contribution to carbon NATURE 1999 46
sequestration in temperate forests
Nitrogen leaching from european forests in relation to nitrogen FOREST
19 Dise NB et al. & & o & ECOLOGY AND 1995 #
P MANAGEMENT
L 1 h i tershed retenti f nit it d ADVANCES IN
16 Stoddard JL et al. ong-term changes in wa erst.e retention of nitrogen - its causes an CHEMISTRY 1994 #
aquatic consequences SERIES
16 Galloway JN et al. Nitrogen cycles: past, present, and future BIOGE_&CYHEMIS 2004 #9
16 Aber J et al. Nitrogen saturation in tempc;reeilties ;::;St ecosystems - Hypotheses BIOSCIENCE 1998 40
15 Galloway N et al. Transformation of the mtrogen. cycle: Recent trends, questions, and SCIENCE 1998 #10
potential solutions
Sinks for 15n-enriched additions to an oak forest and a red pine ECOLOGICAL
15 Nadelhoffer KJ et al. plantation APPLICATIONS 1999 #0
Nitrogen excess in north american ecosystems: predisposing factors, ECOLOGICAL
15 Fenn ME et al. ecosystem responses, and management strategies APPLICATIONS 1998 #
. Human alteration of the global nitrogen cycle: Sources and ECOLOGICAL
14 k PM et al. 1
Vitouse cta consequences APPLICATIONS 97 #6
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Table 2 Top 10 countries by the number of publications

Hs 5 Pﬁi@i P NN 23
Ranking Country ubl'lshed Betweenpess
article centrality
1 USA (£H) 920 0.11
2 PEOPLES R CHINA ( H1[H ) 734 0.03
3 GERMANY ( f#[H ) 266 0.32
4 CANADA (Jn&k) 212 0.12
5 ENGLAND ( 3£ ) 197 0.16
6 FRANCE ([ ) 145 0.23
7 SWEDEN ( Fiiftt ) 134 0.03
8 AUSTRALIA (JEKF ) 110 0.08
9 NETHERLANDS ( fif 2% ) 108 0.04
10 SWITZERLAND ( 3+ ) 95 0.23
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Table 3 Top 10 institutions in terms of number of published

papers
HE# Lt JLLE AL
Ranking Institution Ublf shed Between‘ness
article centrality
1 Chinese Acad Sci ( HFEBlERE ) 384 0.07
2 Univ Chinese Acad Sci ( FERF B ) 165 0.02
3 US Geol Survey ( EEHTIRAS ) 56 0.03
4 Northwest A&F Univ ( FGJLRMBHEE K2 ) 55 0.14
5 Peking Univ ( LH K% ) 47 0.01
6 Univ New Hampshire ( H {18 K2 ) 43 0.04
7 Univ Colorado ( FHEHIZ A% ) 4 0.05
8 Swedish Univ Agr Sci ( Ffife bRz K ) 4 0.03
9 Cornell Univ ( EEBEZR/RKE) 40 0.04
10 US Forest Serv ( £l ) 35 0.02
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Fig.5 Keyword clustering mapping/timeline mapping about the effect of nitrogen deposition on soil carbon cycle
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Table 4 Keyword clustering tag data

RS BRI L -

R wasH OO e s BAARS (LLR)

Cluster Cluster .

Cluster name . SilhouetteMean year Cluster label

number size

#0 Nitrogen cycling 49 0.941 1999  Nitrogen cycling; nitrogen deposition; carbon cycling; deposition

#1 Emission 47 0.9 2000 Emission; dry deposition; nh3; denitrification; basin

#2 Carbon dioxide 46 0.865 2006 Carbon dioxide; nitrous oxide; methane; nutrient release; nitrogen fixation

n Simulated warming 45 0.855 2010 Simulated warming; microbial respiration; tibetan plateau; temperature sensitivity;
moso bamboo

#4 Litter decomposition 44 0.876 2005 Soil organic matter; cycle; management; nitrogen budget; root biomass

45 Dissolved organic 44 0.798 2008 Soil properties; soil respiration; nitrogen fertilization; net ecosystem productivity;

carbon carbon cycle

#6 Nutrient cycling 44 0.881 2003 Nutrient cycling; atmospheric deposition; acid deposition; water; organic carbon

7 Soil properties 44 0.865 2009 ]S)01islsolved organic carbon; plant diversity; soil solution; ecosystem function; forest

#8 Soil organic matter 44 0.848 2003 Litter decomposition; nitrogen cycle; ecosystem; quality; nitrogen additions

49 Nitrogen addition 43 0.87 2010 Nltrogep gddltlon; n addition; soil erosion; dissolved organic matter; topsoil removal
and addition

#10 Climate change 41 0.839 2005 Climate change; climate; elevated CO,; CO,; global warming

#11 Carbon sequestration 39 0.906 2004  Norway spruce; nitrate leaching; productivity; coniferous forest; equilibrium

#12 Norway spruce 39 0.819 2002 Carbon sequestration; acidic deposition; response; temperate; addition

#13 Global change 32 0.855 2011 Microbial biomass; soil nitrogen; organic matter; stoichiometry; phosphatase

414 Microbial biomass 3 0.842 2007 S]Lc;t;zlr ;hange; fluxe; primary productivity; nutrient stoichiometry; atmospheric

#15 Mycorrhizal fungi 29 0.927 2011 N.1trate; n—l' 5 poql d1'lut10n; critical loads; mediterranean-type ecosystems; gross
nitrogen mineralization

#16 Nitrate 29 0.961 1998 Mygothzal fungi; soil carbon; salmon-derived nutrients; microbial ecology;
semiarid grassland

#17 Tropical forests 16 0.902 2011 Troplca-I fprests; tropical forest; balance; n-15 tracing model; net primary
productivity

#18 Grazing intensity 11 0.996 1992 Grazing intensity; simulation; serengeti; competition; ammonium
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Top 25 Keywords with the Strongest Citation Bursts

1991 ~ 2021

Keywords Year Strength Begin End
nitrogen saturation 1991 15.77 1991 2005
ecosystem 1991 12.04 1992 2002
forest ecosystem 1901 16.79 1994 2002
acidification 1991 10.55 1994 2002
nutrient cycling 1991 9.13 1994 2004
atmosphere 1991 6.50 1994 2002
acid deposition 1991 10.54 1995 2001
chemistry 1901 825 1995 2003
nitrogen 1991 6.64 1995 2008
saturation 1991 14.78 1997 2007
atmospheric deposition 1991 10.67 1997 2005
throughfall 1991 7.22 1997 2009
nitrate 1901 040 1998 2000
nitrification 1991 10.05 1999 2011
vegetation 1991 7.33 2001 2006
dissolved organic carbon 1991 6.67 2004 2013
fluxe 1991 8.58 2005 2010
drv deposition 1901 7.72 2007 2013
cycle 1991 8.8 2012 2016
nitrogen addition 1991 10.56 2017 2021
subtropical forest 1991 6.690 2017 2021
use efficiency 1991 6.44 2017 2021

phosphorus mitation 1901 6.71 2018 2021

mechanism 1991 11.05 2019 2021

fungal community 1991 742 2019 2021
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Fig.6 Mapping of 25 Keywords with the strongest citation bursts
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Analysis of Research Hotspots and Frontiers of the Effects of Nitrogen
Deposition on Soil Carbon Cycle-- Based on Citespace Visual Analysis

LIU Jun-cong', LIU Tao-ze'", CHENG Hong-guang?, ZHANG Shu-yi', YANG Cheng', LI Liang-liang'
(1. College of Eco- Environmental Engineering, Guizhou Minzu University, Guiyang 550025, China;
2. State Key Laboratory of Environmental Geochemistry, Institute of Geochemistry, Chinese Academy of Sciences, Guiyang 550081)

Abstract: In recent years, global atmospheric nitrogen (N) deposition has been intensifying and has a significant
impact on the soil carbon (C) cycle. A series of studies have been conducted on the impact of N deposition on the soil
C cycle, however, there are still great differences in the understanding of the response mechanism and the extent of the
impact. In this paper, we used CiteSpace literature visualization software to data-mining 2414 papers on N deposition
on soil C cycle included in the Web of Science core database from 1991 to 2021, and visualize them in terms of
countries, institutions, authors, keywords, and emergent words to elucidate the research hotspots and frontiers in this
field. The results showed that the research on the influence of atmospheric N deposition on the soil C cycle was still
highly influential in the United States, but China’s research in this field was continuing to gain momentum, with the
University of Chinese Academy of Sciences having the largest number of publications in this field, while the literature
covered a wide range of directions and was rich in content. In addition, the current research on the influence of N
deposition on the soil C cycle is mainly focused on three themes: "Response of soil ecological environment to N
deposition", "Effect of N deposition on soil C pool", and "Effect of N deposition on coupling cycle of C and N in soil".
The current research frontier on the effects of N deposition on the soil C cycle is more focused on the response
mechanisms, N use efficiency, and phosphorus limitation.

Key words: Web of Science; Nitrogen deposition; Soil carbon cycle; Bibliometrics; Visual Analysis
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