ZHRA AR, J. Anhui Agric. Sci. 2021,49(9) :230-236

E T XEt it EF R RITFEN L EREW IR AL 54

FE/ b By R BHE

(1. PYRBCAR 2 Bt B IR S FRBE 2 e , DU AR 2 860000 ;2. U ol oy S AR AR AR A5 20 MR T i S 06 28, P RUAR 2 860000)

HBE [B]ATHENRRES EMEYTRG T b, [ F k]I 2005—2019 5 CNKI 232 &+ 470 87 R 6
#= Web of Science( WoS) 47 & A5 Tk 64 48 55 Sk A SIEAE AR L T L ak 15 5 69 TTAAL AT, VA s it B 38 4 AF 7 B4R, i id Excel |
CiteSpace 5 9784 A T B 3P iR B AT XA R E AT, Bl T 45 & A R BB AR B, [ ERINEESF Wk A, K
ROt L3840 A WA AR W, 46 T 2005 5, — FH 5] 2015 4 £ A A 8 FEEIR A 4200 B F) 35 2 SR 4T 480K A&, AR 18 SN 2016 45
B IR BEAAZ G & HE %, SCL 6 Sk 2009,2012 2016 44 424 T B8, R Sk EARE A4 A48 R A, 2406 1 F) Fo
AR, LM AN S LIEFRA B EBE L, “8” (carbon) \“ £ AL (diversity) 7= £ 4" (bioma) — # & SCI #& X P f st £
AT RS, N RAEH KA, KRB RN LI A MR AR SRR T A AR TR E & TFTRFGTFFAL
B Ib  EAM A SR FEA G XA E MG FANK R GEE X R B, K& SCL it Lk % 4944 2 Donald R Zak,
Stefan Scheu #= Stefan Scheu £ X ZF R M LG, MAFRIM KA, T EMFR R FERIRNES LERAEDABRFRELER 5, AN
WX RA,RIFERFR S, SCL XK L FHA] 2 1249 £-%52 Chinese Acad SCI #= Chinese Acad SCI University , 5087 ¥ B 89 £ #FAL44
R LB A YRR 2, (LR BEFOFTRES RRZBEA THE AW S AW GUET R F LR oF K fe B 05 I by B2
FHR., SCLiEI P B th 69 R RBF R M E T b2 20 A AR S Ao A HLBR I BT R,
KR KR XIE AW Lkt & % ; CiteSpace ; TTALAL 5 H7

hESES S058 XHEiFRIRED A

MEHS 0517-6611(2021)09-0230-07

doi : 10. 3969/j. issn. 0517-6611. 2021. 09. 062

Visualization Analysis of the Effects of Nitrogen Deposition on Soil Microorganisms Based on Bibliometrics

YU Mei-jia'?, YE Yan-hui'?>, DUAN Shao-rong' et al (1. College of Resources and Environment, Tibet Agriculture & Animal Hus-
bandry University, Linzhi, Tibet 860000;2. Key Laboratory of Forest Ecology in Tibet Plateau( Tibet Agriculture & Animal Husbandry Univer-
sity) , Ministry of Education, Linzhi, Tibet 860000 )

Abstract
CNKI from 2005 to 2019 Chinese core journals, Thurber papers and Web of SClence( WoS) core collection of relevant literature were selected

[ Objective ] To understand domestic nitrogen deposition on soil microbial research direction and hotspot. [ Method ] Database of

as the data samples. Based on the visual analysis of literature metrology, we used knowledge map as the research carrier. Keywords clustering
analysis of the selected data was selected through the analysis software tools such as Excel, CiteSpace. At the same time, all kinds of related
data analysis and mapping were carried out. [ Result] From the aspect of year of publication, the research of nitrogen deposition on soil micro-
organisms in China was relatively late, which started in 2005 and did not reach its peak until 2015. The core journals maintained a stable state
in recent years, and the master and doctoral papers gradually declined after reaching their peak in 2016. Except for a slight decline in 2009,
2012 and 2016, SCI papers generally maintain an upward trend. From the aspect of key words, soil microorganisms are closely related to soil
respiration in core journals and master and Doctoral dissertations. “Carbon”, “diversity” and “bioma” have been the research sites of soil mi-
croorganisms by nitrogen deposition in SCI papers. From the aspect of study author, the core authors of the research field of nitrogen deposition
on soil microorganisms in China formed a cooperative relationship map of authors with Lu Mingzhu, Fang Huajun, Cao Zicheng, Xu Meng,
Shang Shuaishuai, Wang Chunmei and Li Junqing, Xiang Yuanbin, Zhou Shixing and Huang Congde as human contacts. Donald R Zak is the
author of the most SCI papers, followed by Stefan Scheu and Stefan Scheu. From the aspect of research institutions, the University of Chinese
Academy of Sciences has published the most papers on nitrogen deposition in the field of soil microorganisms, and from the perspective of Mas-
ter and doctoral theses, northeast Normal University has the most papers. Chinese Acad SCI and Chinese Acad SCI University rank the top two
in the number of SCI papers published, indicating that Chinese scientific research institutions have conducted extensive researches on soil mi-
croorganisms regarding nitrogen deposition. [ Conclusion] Recent research hotspots and future development may be biodiversity, desert
steppe, evergreen broad-leaved forest and phospholipid fatty acids. The future research hotspot shown in SCI papers may be the research of
bacterial community and organic carbon.

Key words

Nitrogen deposition ;Soil microorganisms ; Bibliometrics ; CiteSpace ; Visual analysis

FCATH IR AR R L B 7 OS2
G5 NI A A CHER TR OG0, I A i
RUKEAAS RGN BRI 22 SR, ALY
ETAEE ST ™ o TR HE I = SR 1 b

HEWE BRAAMAFALFTA B (31860141,31360119) ; b 7%
A EHRE AR LEE SR ETFAREALHAAD
(BOF201905) ; M A S E&H FFRAFHFHARAR
(2017) ; %8 F AR A F AT A A0 # R/ B (Y)S2020-27) ;
A A6 F IR R OR B (UM TSR 2020-11)
TEE(994—) , &, T RHAN,AELHLE, MR F @
HAARAES, «BEEH, AR, AL, NFERAKRZEEF
& 89 5 R o

WFSHE 2020-10-11

EER-N

Z— AR T BRI FI 2L [, 1961—2000 43 [ 3 14 20 0 HE ik
M 1.4x10" kg/a F+Z 6. 8x10" kg/a, Wiil7E 2030 4% - T+
ZF 1.05x10" kg/a"™ o NI, EUTHET | % 1) — R 51 4Bk )
SRR Z BN V2 RTE,

TR S A O EIEEAE, T BN AT S
Xof - S i B — e R 52, ] LRS- 3 A M
TRESHILLR , B F T LI — S M LR M e L BE
o 2 ) TR AT A Y B0, B W s B S5 44 Fn o
R 2 b s 3t v (R R DT R 3 U D Tk i, BRI A
SREVES S RTINS SRR W 5 I 2 B i
i AR T D MR IR RN E



49594

TFEEF ATIHFTEFHAR

P s £ M A 2 2 % v 09 ST ALAL 2 AT 231

RUCRERT T HERAE Wy i 52 0 — BRI 5 1)
ST DA SCR T 2 Ge v TR A e, SOk 2
A LA SCER R R I T SRR AE A A IR R R &, 8 R 5t
AR WFSE SCIR Y 230 A BCR: SA0 RS B, i —
HARPIRR R B RS 5 K FRAE R R — T 2R 2B
ok A SCHR 7T & 2 0 B 5T 5 35, AR B Excel | Origin 1
CiteSpace %% 2005—2019 4F FUITFE X 1 38 2 Wy 7 240 19 )
WoS WE A SCERFEAT e 11, 3 3 G i s 9 SRR, 2% 3 AR
X SR WA RILER A LA I AR AE 1), A I R RUE
/PSRN Sl L VR e e
1 #HEkRESMRIA
L1 B#EskiR %Mo iy b SO B P ik 18 v )
(China National Knowledge Infrastructure, faj#/x CNKI) , #8727
L R 0 B IR, A e G R DU, TGS AE 0 T A ) e A0 B
T ARG PR IR S0, I )4 2005 4F 1 7 1 H—2019
AE12 31 B R T Bra i R, kg e o AU
R RS IR TR R . BRICAUE B A KN T4
FE I 1 2005—2019 AF F8 [ ZUT I T - 8 A= e el 1) T
AR TR ST, B St A O A ) 154 5, e
181 %5,

YL SCI( Scientific Citation Index ) £ 4 JZE >k B Web of
Science ( WoS) 4.0 & 45 B R Sl 5., Bf [a] 25 )5 >k 2005—2019
4§82 F2 15 (Topic ) 24 “ nitrogen deposition i1 “ soil microor-
ganism” o NSRS IR R AU SO, DUE R I 2243
Mo s, Fiegeit 3 OOk 216 . K38 H 15 2020 45
7H31H,

1.2 HEITE ) Excel,Origin L M 0] #14k Ab B 55 14
CiteSpace, H] Excel ZX KRB HAT G IF LB HH#EAT
A", CiteSpace S 1 36 [ R FER KA R B £ T &
15 S AT 2 W 1, LA TR B | T Ak i
EHT 270 Sl A E 22 M4 50T, BEfE Wl REE AR
JTE—E W AR AT R FIFT 400, 2 B R S5 4 1)
FTH T AT A BT 4 3, A f 14 4
DR X - S A= Wy iy s e, it B SR I 5 B4 B, Sy 4
IR AT TR RS %

2 HER55H

2.1 BXWER  BAEMESCEI AT LIE A W 2R 13
RO B E i e R R E R
X A SFEGA Wp5E e FAH DG SCHR R B0 2 B ARG a3, A
B IITRESOr T, — 347 154 3% Horp 2005—2010 4E 3 [
KT RDURREXS AR Wy i Jy T 1) & SCOR B AR IS K
2011—2012 4EGRAF-F-FRoIR 245, RIVEEAE 6 5 2% 0 3 T Y e SC
32013—2015 4E PRI T BZHG KA H Hirp 2015 42 %
iR %, 15 21 §752016—2019 45, BR 2017 4 A 525000 3h
A, HAAR G R AT 50 20 S PRA L . BN RT
R I I A 17 Sy S B R) e SRAEAZ O I PR SOk b T
2005 4 FEBAESE " ALK It S S
FAECHESHED) W b IR T b B &GRS 1l Py 4t

WSR2 0, A e R — DA A DA SR AR ) T 3
Wk

FERRS SO T, S RANT - S f A W 5 40Ul ke S F
—IF 181 ¥, 2005—2008 4ERR T 2005 F1 2008 4F % gt
2 H A, KRR 1 K 3;2000—2016 45 fift {dip SC
RICEEIR Bk, Fordh 2016 47 & SCEIA TR, 47 30
T 32017—2019 4F, B30 N E T FREA S, ERLL AT
R A R Sy ] R R A A SCUR T 2004 4,
FEMEYBIFTE T E IR ARG AR X AR R A S
A5 SRR, O B E RO X I M A R ST A
g SR L. WS 2005—2019 AER TR BL, 55 1 A fd
TBICH 2006 4F, T EAE T BESE T A S U AVRIE fL
FRLFREIE YR D RE R S L U E W C N P MR KR
ey me R, #E— 2D RE TR TS IO R A S R G R,
XA JE I TE ALK i b A= 25 R G A S

FESESCIRSC SCL J7 1, A TR XT + AL Pk o Sl &
wadA 216 5, 2005—2019 4R 5 2009 2012 2016 4F &
THEBM T BEZ AN, N ER - F PR LT #, 2005 4
Johnson g‘rf'lﬁ' ¥ T HIEGE M REBEGEIR . 2005—2007 4E &
SCHRFRORAF 5 Fi/a, 2008 AF 36 S 1 HE 2RI i F) 10 &,
2009—2010 4F X IFUR L1 T B (H MR AN g, 2011—2015
AR B 2012 A /NI N R A0 HABAR R B AR R RS 2P Tt
e, 2016 /MR VR Z IS, A 2017 4EFF iR — ELE 2019 4,
RICE NI IR IR, 2019 4F & SO BRI, 155 31
fi/a, 2019 4F Zhang %7 5T W, B A KRR TR
TEATHEIN, A PrXRE NH, TR NO, ™ Ry BE B A T fig 2>
AR T HE NO, ™ TS AERUR  Fea 2 e b B IR Aok KK
TR NH,"/NO, ™ It B XX AR i — W R DT X +
BERAE Y REa A — e R R P L

3¢

Y& —m— S|
= 30} —e— AL . 2
a —aA— SCHEST
8 25t J L
& o, A
2 20t o7/ e it T
= e
= 15F N ' .
2 <
ﬁ\a'\ 10F N ~ : - ’ -
o SF a~—a X - .
£ P
[ N

0 1 " n " " )
2004 2006 2008 2010 2012 2014 2016 2018 2020
S Year

B 1 2005—2019 fERmihExt LM EMARTBE L EILE
Fig.1 Comparison of published papers about nitrogen deposi-
tion in the field of soil microbiology in 2005-2019
2.2 WAERMRA SCERBSCHHAZE TR ML A
WA LS AR by DA T 3R DR X -

SN AR T FE X 4 5 it — 2D W FEARAT 8 Lo i Cit-
esSpace 5.7. R1 Xf 154 5 #%.0 101 P 4 OG5 ) 20 47 w] Ak 43
#r, UWLIE 2a, 7E CNKI DL Refworks #& 5 H 3417, WoS
PASESCA S o e CiteSpace H1 3¢ # I ] Bty 2005—2019
ARV R 1 a, 5 5528580k keyword , TopN = 50, TopN% =



232

BHOR A A

2021 &£

10% , 45 51| 243 A5 05554 % 00 RIE LR, W 4 % Bl
0.018 8,0 {4 0. 696 6, FF 0.500 0, {E# 0. 807 3, KF
0.500 O, FIFELE AT (5 o 45 SUBGR R B i) 40, S BOR %
) 22 ) () T RA, SO RN I BRI LY, AR
BT M £, L AN R K i e
AIRAR AT 181 R A e SCOCHE R T RS0, 15 31 56
R RN, WL 2b, 59153 HT A 2005 4F LK IR E AT

@
]
W
Ti
St
N
U

BESHE

RN SIRTAL
A

WAEYBEEAR ﬁi}gu}'_q&
x%ﬁ§~ SEDITRIN, + AT SN 8
: \EFEFFXN | Al Trenn

SR f%%ﬁﬁﬂﬁbiﬂﬁi%ﬁi‘é
BeREps 910 ﬁﬁﬁl&%

:ttﬁ %(EE%
ii@% *gf ’J\mﬂ‘lzﬁ bID/O
mmfmw’ mﬁj‘gﬁiﬁ\i S canra
St i%ﬁﬁ e
mnn;rms:%;? Kﬁnj:tﬁ
BEw \f%&%

s

a. #AThs

L Journal papers

»

igrass/and -‘carbon stor

450// microorganismy
ﬁacter/al communl(y
™S N‘\\ VX

forestjgrowth

acldlﬁcatlon cllmate change

microoraanisnj

commumtyaf’d diversity;

arbuscular mycorrhlzal funq:

BT

nitro

bacteria

ammonia ox:dlzmg bacterlaz-

Wnsﬁ:
2 & =

—ynitrification_—»*

RET 3B A s a5 ) e ], DL 1,
5.7.R1 %} 216 §5 SCI i 3C Y B iA] #:47 AT AL 20 B, WL
2¢, 7 CiteSpace Hi5 B B} [B] BE Ay 2005—2019 4F, Bip 6] ¥ |
N1 a, 5 E RN keyword, TopN =50, TopN% = 10% , 1153
353 AT L1 963 SRR IELL, P45 H Bl 0. 0316, 0 {54
0.427 1, /T 0.500 0,5 {4 0. 745 9, K F 0. 500 0, [&]
SERIEAT]E

i1 CitesSpace

FERER

EMSHIE

WE%%#E
i

b. Al Master’s and Doctoral theses

ageE" deposmon

(elevated c02
& LIS atmosphenc co2
microbial bloma_da_ddmom

~ nltrogendepasmonideposmon

decomposmon global change

swdlorganic matter
gen depos:tloucommun/ry structure

microbial community

bioma ectomycorrhizal fungi

¢. SCI# SCI papers

B2 2005 & SkEE R T EATE Y SR IR L TR

Fig.2 Cooccurrence map of key words of nitrogen deposition on soil microorganisms in China since 2005

2.2.1 WIFRESOCHER T, AIET 2a 138 1 AT IR R
DU XF - S ol A Wy 0F 5 1 Bl A W e v 2L BT T S 3 22
AGRH 25 Sk g I AR 3 S B T AR SRR R T R T R
B, 1 BT DX GRS I 2 A e S A W e v A
o, Lt 0 5 M B T ) 2 22 55, ok ] B S Ml X 4
T Wy IR Bl ) G B AR A i, LA 2 T L e B K
RGBT

2.2.2 TGS SCCHE R MR A BE T BUIR . MUIE] 2b A 1
LA, LSNP RS TSR MR 5 1 4 R UR
FAVHE PG o I S LKA S 4 -
I 0% it G M A B, o~ SR 24415 B 1 - S Rl A W ik S
AR BRI, AR REOE HE LI | SR S AR
Wil 5 A0 - S A 0 A i B R B o AN TR R L 3 SR

TR A HNT - S G P 0 - JEF I 1 52 e AN [+], AR A X
MR % A R EVE R, IR B g T 3Rty
T, M4 PR 8 9 P SRR ™ o v A B S
Ay R R A, TG i Y S ST g i
PERPURRMEREAS o 76 U AT B0 08 (9% ) Bk Ty 1o, 33 A
R A TR I T ARG R = I RTE
e I BE AR A T AR A A RSO W T B BT RR TR, N
LSRRI SR A T 22 g TR E Mo 25 Ak, AT
FEEREAIR T AR R AL i RN L AR W i , DA T 5 850 1 S i
R, Zhu 2577 e NS R AT & B, 0T
[$8% 308 2352 M b T A g i AT o ST IR 5 5 7 A R i)

2.2.3 SCISSCRHRRE IR IR, A 2¢ ﬂl%% 1 7]
PIFH, 57 (carbon) “ ZREME” (diversity) F1“ 44 ( bio-



49594

FEEE AT 3500 fUR et LI A Yk oh TS AT 233

ma) — F{ 42 SCI 38 3 H ST R 4T = 3 04 0 1 F 5 Ak
Sun 45 S S A R R v R A HILI L B P 7
1 RV 1 L P PR R R S R, A 5 RS 1) - 3 s iz ]
RESHG N4 CO, HERL, HX Az mv] gRIR AR - HEIH 7]
BF3 0 N GRG0 EF AR Zhou 257 X 44k 1K 3 10 4
A B RSADERE & B, NH,/NO; Sy 2/1 B, 4 5 -3 il
TR UE i i, it RIS T R E e el T
HIRANTERETE . AR SOk B, SCI 8 3 A TR 36
AW 5% 22 £ TP AE DU SRR 5% o

2.3 WREE  WIREE LIRS R AR DI L3R
YIS (A% DR 5 ORI E S GG R DI P IF
FAEE EREIABUEE GAFE X R i CitesSpace 5. 7. R1, X}
154 FERZOEITIN B R A AT AT IAL RS 4T, A2 iU
R - SR T 3RV 3 i SR B RT3, D0 8] 3a, 31245 5] 265
AT, 567 S5 FELE, 0 {H R 0.947 3, KF 0.500 0,5 {H
4 0.638 9,KF 0.500 0, EEE5 v {5, T2 T LS BZR,
TR E TR S R TR AR E A
] T S TH DGR TEAE A &R VRS SR R B
XF 216 i SCLIR S & FRAEFH AT /] AL IR I 7347, A2 iU
VLR + e A MW oA & R S B , L1 3b, 245 5
357 AN L4010 LR LR, Q {527 0.977 8, KT 0.500 0, S
4 0. 696 3, KF 0.500 0, FEELE R,

KRS SCTE 8 i LA OV 43 B2 5 B ER
T E T REE I R EEM B R E M
ITCH o o, P BBRAE TR 3 A I 58 i & St
e, 18 16 5 AR AR SCHRAR T AR, O 15 B, kB3R
SCI i I Z IVEH /& Donald R Zak, 35 9 £, Stefan Scheu £1
Stefan Scheu & SCE B H G , A 45 (82) o X 28 £k 40k

YZEZPLEEQ
yzrZgosE0

R1

IR 9E 3 S B TRE AT S B W U S8 T 5% s o
1R, AT T4 Je ARG TRl ) i — 2D AR

F1 2005 FRSRRTBEX TIERE DRI SRR LR
Table 1 Comparison of the high frequency words about the effect of

nitrogen deposition on soil microorganisms since 2005

i Xt g UK
Ttem Key words Rank Frequency of
occurrence /1K
LURLe'e AR 1 103
Journal papers TR 2 43
TR TR 2H L, 3 32
KAADRF 4 32
o sgEng g 5 20
SEFRIEIL 6 16
T e R 7 15
soc YJF 4 8 15
T5 9 14
R 10 12
[IQL5799'S RUTRE 1 90
Thesis and - e 2 25
dissertation RG] 3 23
Rl 4 19
IEH I 5 17
R 1 6 14
s 7 14
IR 8 12
ER: £ 9 9
i 10 8
SCIL it nitrogen deposition 1 71
SCI papers carbon 2 46
microorganism 3 39
diversity 4 37
deposition 5 32
bioma 6 30
enzyme aclivity 7 29
response 8 29
fertilization 9 27
climate change 10 27

(64-bit)
17 PM CST
xiangbei/ Desktop| citespace/data
9 (Slice Length=1)
dex (k=25), LRF=3.0, LBY=8, e=2.0
=401 (Density=0.0063)

U SMITH

ADAM C MARTINY CHUTAO LIANG

Y
EDH )
- T DAVID J LEVYBOOTH EVGENIA BLAGODATSKAYA TAO LIV
e ©E 75 HE}* X ADRIAN GUETLEIN YAN LI WEIXIN ZHANG
REE ALEXANDRU MILCU GANG HUANG
e weE by 2 / SHENGLEI FU
mnes PAEESS AEH 7 STEFAN SCHEU JOSEPH M CRAINE YUANHU SHAO
FEI = N P i “_575-.“-2 ANDREAS RICHTER AN MENG
o s BRO\RY f ot e | Nunonc cO
T mnE ‘ CONGYAN'WANG HUGH A L HENRY
A T A ‘ _JESSICA L M GUTKNECHT  LING LUO
= CHRISTINA KAISER ¥ o
L i — WRHH TERI C BALSER - EDITH BAI
2ER g - DANIELHOULE  sermerocn  CHAO LIANG o senconen asa
~A\sxe e QAR uRTON HAEGEUN CHUNG
i fkonr s PreqirzeR
[ S E=DONALD R ZAK
N F TALHELWF i KIRSTEN § HOFMOCKEL
RAH- i \»ucwou
B FTEiE S DESoRD  UHRSTOPMER S sLACKNO0D
A \wm BEEL DEJUNLI  HODONG PARK ZACHARY B FREEDMAN ., \eq ceong joecensen
X% / mamm cauey HOUBAO FAN
( A HIDESHIGE TODA JIANPING WU
HDE e XIAOHUA wgy - WENFE! LIU
e HONGLANG DUAN
ERE| \ssTeg
£20) CHRIS FREEMAN

a. A HTWE#H Authors of core journals

b. SCI#EXAE# Authors of SCI papers

B3 2005 FRUSRETFEN LR EM A RIEE LIEE

Fig.3 Co-occurrence graph of soil microorganism by nitrogen deposition since 2005

2.4 WA BEFHUA B 7RIS RIS AR T A
B CitesSpace 5. 7. R1 X%} 154 T %000 R B9 WF S WG BEAT 3R
I, ULIET 4a, SEAHE 164 1540, 175 R CFREL, O (HOA

0.826 7,/F 0.500 0,5 &7 0. 559 1, T 0.500 0, [&] 4
A5 M 4a BT LLE H A0 0 T BB FEHLRA , 4300 T L
T LA EREARE UM K2 b OOl K2 R A0 B



234

BHOR A A

2021 £

R2 EXEu10 g XIEELE
Table 2 The top ten authors of published papers

i BT ¥ (s
Ttem Rank Authors requency o
occurrence,//¥X

T 1 FAHIER 16
Core journal papers 2 JrAEZE 15

3 i 14

4 W 14

5 R 14

6 FR 12

7 E B A 11

8 Tk 10

9 TREH 9

10 ] TG 8
SCI i ¢ 1 Donald R Zak 9
SCI papers 2 Stefan Scheu 4

3 Chao Liang 4

4 Alexandru Milcu 3

5 Evgenia Blagodatskaya 3

6 Hidshige Toda 3

7 Terl C Balser 3

8 Yan Li 2

9 Adam C Martiny 2

10 Tao Liu 2
FERURE . — B UL, BRSSO A 35 3R 800, DRIR P 3T R 1A

CiteSpace, v. 5.7.R1 (64-bit)

July 10,2020 12:39:31 PM CST

Wos: /Us:rs/yilullangbm{D kmp/m:spaces/dm

Timespan: 2005 Slice Len

Selection Criteria: g-index (k=25 )LRF 3.0,LBY=8,e=2.0

Network: N=164, E=175 (Density=0.0131)

Largest CC 57 (34%)
es Labeled: 1.0%

Prunmg None

ALK HPR

FEMFRXFRRSHEFR

Usrmnenrennm

IWFFEAIUAE (& HOE O , 303k 0 ) PR A3 B X 181 s At 1
SCHAT T, UL 4b, DAL 4b ATLLE Y, ARLIMYE K2 T‘ft
TUREXS TR T 0y 3G 2 NA R 2, Ik R e
21 5 o5 BB 11, 6%, AL stpoll R BB S . {8 Cit-
esSpace 5.7. R1 Xf 216 %5 SCI i SCHIWF 5T LA 3EAT 3R 2400
Br, WLIEL de, JLA3 3] 254 A1 51,396 25 KR EL, Q H N
0.776 5, KT 0.5,S{H 4 0.612 5,75 T 0. 500 0, K145 ¥ n]
Fo Hop [E L7 BE (Chinese Acad Sci) & iR %, ik 44
s RO 2 219 0 v [E B2 B K2 ( Chinese Acad Sci Uni-
versity) , ik 18 5511 |,

FRAE 2005—2019 47 %0031 P & SCIE B0 4387 7l 560, HE 44
i 10 FRFFEHUR WE 3. i ERR 2 B R 7R R TR X 135
TR ) TR 5 14 o S 3R 3] 26 i, S 1 SR SCHUR I
ZWFFENE o b R B 9 Be & SR 1A 1 3
Bh2E GRIROT T B S BB A BE A58 AR B AL BH
ARSI . BRI Z A, A g U R 27 R 7 2 B b o
Mol R 2R 5 TR B AUt SR R S A 1 5 3
BB DIReARIIE BT A S50 2 AL MOl KSR B
RICHEWEE IS . O SCRAERT 10 24 RIS

ERWKPHPREDE) | EH L ES TEARERRRE
IR RSP HRPER

PEBFRIER mEf Rt S
O RERPRER S SRR RS RARMENN S RNEARRE

E SRR RN LTS R A
o FEREE R 5 SRR ZE AR
7 - - = =
S— ‘ (PERFRRZ P
o,
1bmﬂﬂk;%iﬁﬂ$$lﬁ$ﬁ ATHLRF RIS ESRO AR EARRE

AR
1meﬁX$Eﬁ*‘ﬁ5ﬁi§ﬂ¥Elﬂﬁ‘ﬂﬂibmfﬁiﬁigﬁg

:Ih?i#*lkﬁc##*?lﬁ

a. A8 Jour

INRA

ari 5 o lowa State Univ
rizona State Univ
\“Korea Univ

" UFZ Helmholtz Ctr Environm Res

Jiangsu Univ

\ = "
‘Nanjing Univ \penn state Univ
— Swiss Fed Inst Forest Snow & Landscape Res

)Unlv Michiaan.

Nanjing Forestry Univ’ .~ Univ Calif Daws

Swedlsh Univ Agr Sci
“\Univ Jena Aarhus Univ Univ British Columbi
Umv Western Sydney uTs|nghua Univ
Henan Univ German Ctr Integrat Biodivers Res iDiv
N° A”m“a U“"’ Univ Oklahoma Nanjing Univ informat Sci & Technol “SLeibniz Univ Hannoves

. Yunnan Univ
CNRS, Mlnlst Agr. Purdue Univ

ufiv Copenhagen “\Nanchang |I’Isl.' Technol

hinese Acad Sci

S
Shines® A‘w *= Lawrence Berkeley Natl Lab/ W Un iv Bayreuth
Anhui Agr Univ \ Colorado State Univ_ Kyoto Univ==. Russ|an Acad Sci

Inst Forestry Sci Heilongjiang Prov ' Chinese Acad Forest! \Unw P ——
Georg August Univ Gottingen '\ 1.\ g Minist Water Resources
Heilongjiang Univ Umv Vienna

Northeast Normal Univ

lLund Univ

Northeast Forestry Univ

Northwest A&F Univ
b. ARt Master’ s and Doctoral theses

#-_ Univ London Imperial Coll
Univ anesota'iﬂwv Hohenheim
'2Univ Gottingen, iwune inst rechnol

Univ Chmese Acad Sci

nal papers

?itﬁ’ﬁx*
21%(11 6%)

_— demEMlA%E
1475(7.7%)

’\ )| Rk A
11%5(6.1%)

Eitlﬂ*ﬁﬁk#

Sci Technol & Med

V

r —_—

86%(47 5%)

10%(5 5%)
REMRIWAZE AIREAR
6/ (3.3%) 7/(3.9%)
c. SCI# SCI papers

B4 2005—2019 F TR TIEMAEMARIIAE ER

Fig.4 Nitrogen deposition published on soil microorganism research institutions from 2005 to 2019



49594

FEES AT Ukt 509 RO M L3 A D # v o TAL S A7

235

— RSO 153 R, b R SR 99. 4% BT R DTREXT £
A IR TS BRI 20 A R B o DA R B B G
WL N o SCIIE SR SCRTEHERT 2 A2 32 22 Chinese
Acad Sci F1 Chinese Acad Sci University , 151 H [E FRMIFH L)
KT RIS HIERAEDITER) iz o BRILZ AL, K SCREHE
e 10 4 )R Gottingen University ( 5F 7E AR J2#%) Minne-
sota University ( B JE 773k K2#%) F1 Michigan University ( 25 &UHR
) A o X UL RTTRERS 1 A I o 2 22 A TS A
SWFFEE A, S [RITRA SR A LT o 75 He v B RS 2 )
TRA TR TER
£3 2005 F LSRRI TIEMEM R TEETERT 10 BAARHHILER
Table 3 Comparison of the top 10 research institutions with papers
about nitrogen deposition on soil microorganisms since 2005
R
Paper

number

il

8%
Hey
Rank

R
Research
institutions

H B R 26
R B st B2 5 IR T T 22
ARG R PR B 18
B [AnvuN N 280 e e M= 17
P ERR BRI S PR A e 17
R F RN S HERE 15
HREA R T EL i Se g
Jemholl Kbk

T ERLE BT A= B

rh =B BH R AR S B
Hh B e e FE R el

Chinese Acad SCI

Chinese Acad SCI University
Gottingen University

it H

Item

EARS U]

Core journals

AN AW N =

—_

[=RNCRC I T N I SOV S B e RNo e SN |

SCI 23 SCI

.—-»—Aﬁ —
[V IRV Ie NNe N SN I I =2u1] AN 0 O W

Minnesota University
Michigan University
Bayreuth University

Russian Acad SCI

Swedish Acad SCI University
Northwest A&F University
Henan University

—_

2.5 ®FE#E  CiteSpace ) Timezone YT AT LUK 56 1]
NS

JU/RE F R
FIRMER M

otEE

R

BRI
LiRFS
BT
2B A8
Lir=
PR T
7 eioios tmEE
YRR AR
Ly

AR

IR s N,
i A\ P W 5
Z fn s P V
i R

a. 4% HpF) Core journals

PITE DA ] f BT 58 AR, A0 8T Sa JIrzs o AR S 3
I3 A LLUE ), S I6 i AT 300 I 5 16 T 2006
AF A B RAE AR T AT AT , 445 SR e WA DL
DUREXHRHIAAAR R T BB AR A A 5 I VR, LR
B RAC IR EE RS TN . AL XA, 75 2005—
2019 AEEICRERT I MW TE 1) fe A i A JR ke 45 T4
A AR SRR SR AR IR IR R 5 X
St G B R) AT LU S 4 Je i AR K R I e Ty ], s
AR 531 T BOH A TOWL A 1 A IR, B
A S o RSV R A AT U X 2 T8 5 5 S A 7 24
PR A A5 5 e A T, AT A A A A X S v e i
SRR LU Z PR RS2 IR o G T S il i AR %) Sk
N WIS e R 7 T RO BIFST R T2 ) 3 1 i
RMREKES G WSS . BRARNE T R AR A 98 (e I S AR AR A,
AV T R A A — M 3 R 5T - ST 0 £ 43 A
BENRARIT R T S RIS 2 BE IRV 4 M O U2, T
A TR P eV S e Y -3 ML ek Y BRI, i -
SRR R, FEm AR

M Sb AT LAF H 3 SCT IS SCHIFFE HURTi &, A 2005 4F
WOTAG T L 3ERA: MY (Soil microbial community) FYHFSE,
SN A 0T e 2 7 1 e Bl e A 1 i i ] A
NARHEE, ST T X S5 AT - i Myt vk i s ™
UTLEAE  SCT B SO IR 4 B WF T AN R AF 7% (fungal community )
FIA HLAK (organic carbon) BYWFST, 2019 4E, Li %[%] X 12 Hb
ARV REIE AT GT , & BLAE Pk -4 pH 3155, pH
Ve A AL R R E B W R R . HR
ZAEPE AR T - v (A ZH 43 1) b RAR X 5 i, T AN A
YHE . Fang 45 7 il5d S AEBDURBEVR e H ) 9243 a4 1
0 B, BRI Je O - SF G A W e v R T  ,  T
RN ARMAT DR S5k X BB AR T 2R 25 8 v - e
(A ACPE , T BE 21 IARARA HLER 9 FR 2R, U 4> J5 TE T
FEVR RN S HLBR IS P R P

srespiration
sbacterial community*

temperate forest|soil microorganism nitrogendeposition

carbon dioxides < #amino sugar, e

- %/ rhizodeposition)

ca
/'i& mpZ Morganic matter e 2i9cation
A

changel i = ARGl

- carbon storage; e’ =
enZyime aCtivityimmsemaglZl; 1ic atmospheric co2

= rrhizal fungi®h ¢ .
R 2 e hd MICrOOrganism.
-{@/e_mly'fem/iz ncommunity structureSimicrobial community

it !

global change

/ﬁ;g’;ungf‘bacrelligf-??bacfe osyste Samoa gene
microbial bi Lk !

microbial biomage - ~
et /[

lamino aci

\plantZ/im
carbon'P
s a5 O [ atmospheric r decomposition

X \iitte
|| jeommunityia rbuscular mycorrhizal fungi

lammonia oxidizing bacteria

AW growth carbon sequestration

165 ribosomal ma >\,
deposition p

b. SCI#&L SCI papers

BEl5S 2005—2019 F & XS T R WA T TSRS B RSB EE

Fig.5 The situation map of the frontier time zone of nitrogen deposition in the field of soil microorganism research from 2005 to 2019

3 Zie5EW
YR TR LI E Y OETE DA, L Senp i | 4 s

%t (CNKI ] ¢4k F1 CiteSpace {4, /34 T 2005—2019 4



236 B A

2021 &£

RUTREXS T IEAAE W Ul R 3R 14 154 F A0 0T Tle 3 181
TR SR 216 F SCLIRSC, N—& ffi B f 7 T R ULREXS
IR W U RIS O AT B T4 4 5 2% U B
K, ORFEG, RERETFEXT HIERAEYIRRG, G
T 2005 4, —EF 2015 44 A A KBRS 2 O Tl
SEARLRAFP AR, A SCHE 2016 4 &SGR, 2 J5
BRI TE U IR AT R DO TS0 At 5 A — e
FEa5 (Al SCIE3CRR 2009 .,2012,2016 4F-A4 5254 R REZ A1, A
SR EEGS BT Q0GR 7ERO I TR S
sorp, HIERAEY) S LRI B R . K7 (carbon) |
“Z R (diversity) FT“ 4z 417 (bioma) — B J& SCI & 3P
U I A MRS R QRFFAER . FRIE AT
XF SR A M 9 R A A AR B T LA B BR 5 AR
KRN | R NN NS = 3 SR i NN
W SRS TS AR R EE G E R R NS, k&R
SCI i X Z IVE#H & Donald R Zak, Stefan Scheu 1 Stefan
Scheu & SCEBEI G . @F 5N . WO TIRE , thIE
B B KA R DTS I Wy U 53 & St e 2, M\
R SORF RIS K e % o SCI IR SCR SC i 7EHETI
2 fvi i) F 32 Chinese Acad SCI Fil Chinese Acad SCI Universi-
ty , UERH v [ ARG X TR 6T - S A 0 1 5 i fF 5
BTz, OBFFTHGE . 2005—2019 4F, B0 0 TR S, i
SEAE P BIFFE IS RO R A T BE A A W) 2 R R
Ji A R i i 10T R ST o SCT g S b s Y Y
RAMFFER AT BE 2 A0 R V% (fungal community ) FIA LR
(organic carbon) 5T,

S % K

[1] VITOUSEK P M,ABER J D,HOWARTH R W et al. Human alteration of
the global nitrogen cycle :Sources and consequences[ J ]. Ecological appli-
cations, 1997,7(3) :737-750.
[2] GALLOWAY J N,COWLING E B. Reactive nitrogen and the world ;200
years of change [J]. Ambio,2002,31(2) :64-71.
[3] ZHENG X H,FU C B,XU X K, et al. The Asian nitrogen cycle case study
[J]. Ambio,2002,31(2) ;79-87.
(4] FEBTE, BTHH, 200, 5. ST g N 3R e [) ], A=35
IR ,2005,14(5) - 777-782.
[5] LILLESKOV E A,FAHEY T J, LOVETT G M. Ectomycorrhizal fungal
aboveground community change over an atmospheric nitrogen deposition
gradient[ J ]. Ecological applications,2001,11(2) :397-410.
[6] JONSSON L,ANDERS D, TOR-ERIK B. Spatiotemporal distribution of an
ectomycorrhizal community in an oligotrophic Swedish Picea abies forest
subjected to experimental nitrogen addition ; Above-and below-ground views
[J]. Forest ecology and management ,2000,132(2/3) :143-156.
[7] EGERTON-WARBURTON L M,ALLEN E B. Shifts in arbuscular mycor-
rthizal communities along an anthropogenic nitrogen deposition gradient
[J]. Ecological applications,2000,10(2) ;484-496.
[8] DEFOREST J L,ZAK D R,PREGITZER K S, et al. Atmospheric nitrate
deposition and the microbial degradation of cellobiose and vanillin in a
northern hardwood forest[ J ]. Soil biology and biochemistry,2004,36(6) ;
965-971.
(9] AZEE, VFRRE. SCHRTH B2 & TR S ST A I R R T
[T]. APl TESR,2010,36(5) :60-68.
[10] PN, R, BT SOl R AR SR M a4 T ). 1
{5457,2019,45(4) ;108-115.

(1] sknlEl, k2, w58 BUR A SR WIR AR 5 RE: & T
CiteSpace FYSCRRIT S22 4T [J]. sl T 2w ke 441k, 2020, 42
(3) :77-86.

[12] W26 [ENSB AR RIRES M R T Citespace B9[]
PORAAC AR RIAR) ,2018,44(4) (112-119.

[13] 222 gkfE R, WEse T LT Sl B (0 Fh /A=t e R
PRI ] ARAKIL,2019,50(9) :54-59,123.

[ 14] ZE4E ERAES BRI X Sobk T30 53 S IMAE 9 SRFIE
WgE[ D]. BELR: PURE AL A, 2004,

[15] 52 Nt s BRI R A F B LR M DRI 5 1 458
e C N P Z SR INNARZL D . b5t hERRABET 5T A5
(CHEPIRHFEIT) ,2006.

[16] JOHNSON D,LEAKE J R,READ D J. Liming and nitrogen fertilization
affects phosphatase activities ,microbial biomass and mycorrhizal colonisa-
tion in upland grassland[ J]. Plant and soil ,2005,271(1/2) :157-164.

[17] ZHANG W,ZHANG X C,BAI E,et al. The strategy of microbial utiliza-
tion of the deposited N in a temperate forest soil[ J]. Biology and fertility
of soils,2020,56(3) :359-367.

[ 18] SRR, 24, TR, 55, BT CiteSpace A ARG ST AIAIE]
TSI ] HBEARL,2016,36(5) :643-652.

[19] e, 5KES. BT CNKI A CiteSpace FYFRIES S SR AR X
BRI ). R TR AR (AR ) ,2021,38(2) <47
56.

[20] {5, F=fs  RRPRIE S, 5. ORI LA s At hali bk - SRl
PIREELERARISANA T ], A8, 2018, 37(11) :3202-3209.

[21] WALLENSTEIN M D. Effects of increased nitrogen deposition on forest
soil nitrogen cycling and microbial community structure [ D ]. Durham,
NC:Duke University ,2004.

[22] 508, WG, SCH, . P8 S ARk - I R = P A=
ERREHERRINARL ) ] A255412,2019,39(19) :7197-7207.

(23] PR, BRI UL, 5. 3R R U Y s R RN B
PELT]. #EA452547,2011,31(8) :2301-2311.

[24] TIAN D,DU E Z,JIANG L,et al. Responses of forest ecosystems to in-
creasing N deposition in China:A critical review[ J]. Environmental pol-
lution,2018,243.75-86.

[25] =HE1E, E 5k, Bhih, 4. A K G ORand i b s 9 5 ) - SRt
frsEmi T ]. spEAlS52,2019,40(4) :214-221.

[26] MO J M,ZHANG W,ZHU W X et al. Nitrogen addition reduces soil res-
piration in a mature tropical forest in southern China[ J]. Global change
biology,2008,14(2) :403-412.

[27] ZHU C,MA Y P,WU H H,et al. Divergent effects of nitrogen addition on
soil respiration in a semiarid grassland[ J]. Scientific reports, 2016,6:1-
8.

[28] SUN S Q,WU Y H,ZHANG ] et al. Soil warming and nitrogen deposition
alter soil respiration, microbial community structure and organic carbon
composition in a coniferous forest on eastern Tibetan Plateau[ J]. Geoder-
ma,2019,353.:283-292.

[29] ZHOU F W,CUI J,ZHOU ], et al. Increasing atmospheric deposition ni-
trogen and ammonium reduced microbial activity and changed the bacteri-
al community composition of red paddy soil[ J]. The science of the total
environment ,2018,633.776-784.

[30] Eiuha, 25 (A, 5. Bl aELL 3 A Thk R ke
WetgEZma ) . IPEAV AR 2 #41,2006,28(1) : 101-105.

[31] i, 9eq e, SRR, . A U AR T B B o - SRR
FEAHRANERE RSN ) ] REIFU AR (B4R , 2019,
39(1) :51-36.

[32] Hspehte, B EAR, . SRR B St R AR R 2=
TR A B AR SR [T . 4 3E2E 47,2018, 55 (6) : 1534 -
1544.

[33] 2, [FICHE, MK, 5. SEPHRTBEIX RIR S SR bk L e T B
AP A G U IR [T ] A= 25224, 2017,37(4) - 1191 -
1198.

[34] b, B&, T8, 5% ZIREL/ACF RN R ARbh - 5HR &
ISR AP (sl T ]. PRS2, 2020,39(6) :1568-1577.

[35] SIGUENZA C,CROWLEY D E,ALLEN E B. Soil microorganisms of a n-
ative shrub and exotic grasses along a nitrogen deposition gradient in
southern California[ J . Applied soil ecology,2006,32(1) :13-26.

[36] LI W C,SHENG H Y,EKAWATI D,et al. Variations in the compositions
of soil bacterial and fungal communities due to microhabitat effects in-
duced by simulated nitrogen deposition of a hamboo forest in wetland[ J ].
Forests,2019,10(12) ;1-16.

[37] FANG X M,ZHANG X L,CHEN F S, et al. Phosphorus addition alters the
response of soil organic carbon decomposition to nitrogen deposition in a
subtropical forest[ J]. Soil biology and biochemistry,2019,133;119-128.




