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Visualization Analysis on Discipline Dynamic of Tillage
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Abstract: Tillage erosion is a new research field of soil erosion. In the present work, tillage erosion was used
as the key word to search relevant literatures from 1990 to 2020 in the Core Database of Web of Science, and
the co-occurrence network analysis of countries, authors, disciplines and journals, the cited reference analysis and
keywords co-words analysis in the field of tillage erosion were conducted by CiteSpace. The results indicate that the
amount of literature on tillage erosion from 1990 to 2020 had been increasing rapidly year by year, showing a trend of
rapid development. Belgium has the highest frequency of citations (58 times), Germany has the highest centrality
(0.50), and China has the highest burstiness value (6.91), indicating that the tillage erosion research in China started
relatively late but is at the forefront of this research field. The scientific research teams including but not limited to
Govers, Poesen, LLobb, Zhang, Qunie have made significant contributions to the development of the discipline of till-
age erosion. For instance, the team of Lobb has the highest centrality and their findings were widely cited by other
researchers. And Zhang's team has the highest burstiness value and their findings have received high attention. The
result of keyword co-word analysis shows that tillage erosion and food security, tillage erosion and land use,
the impact of tillage erosion on soil landscape variability and the hydrological process are the main research
domains of tillage erosion at present. The development of tillage erosion will play an important role in the sci-

ence and technology of soil and water conservation in the future as scholars pay more attention to tillage ero-

I 75 B #:2020-09-09 &[5 B #:2020-10-10

BEITE : U1 SEARRMIF L %5 2850 H (20191090628017) 5 {1 5K H #A B 24 3 4 (41401301) 5 U )1 45 B4 77 F S WF & W H (2021 YFN0125) 5 I
JI48 W B 30 551 H (206040217123)

F—1EF R IER 1995, o, WIE RN W WA, FENE LR M S K LR . E-mail: 827706306 @qg.com

BEEE FERA982—) I, FHAREA+ BIE02 , BTN F R A S 5K AFETISE . E-mail : fckind@163.com



408 S o S

5% 28 &

sion research.

Keywords: tillage erosion; knowledge map; CiteSpace; visual analysis; research hotspot

HEVEAR 12 48 7 33k M 55 00 9 #F 1 L 7% 1 A8 1 =
A B E R I . BRE R MUY i AT R
WiE) 20 thad 30 AR AR AR i A Ok VR — A
QLI BF 5% 4 dk ., Nichols Ml Reed, Mech Fil Free,
Chase fe P 5138 1 3B b BB XF 1238 1) R 3 & 3h iy
Y, 20 thad 50 4R AR E] 80 AR AR, BEE 42 POt R
SlE;TZRE, RAE WD R CENERM. HE
20 22 90 4FEAR, & THIE R I &R 48 Hh e = AL AF 52 A
JFH B, Lindstrom %00 %F L B 4T T &0
VAR L 48 B 5 20f F 38 DA™ 3 A% 80 191 3% 7 it
FRIE AR R 0 W, X BRI R T W5 X B = 1l
M FE SR, 172 i DX B 1R A ik 4 ) Sy Sy
- AT ) R L B AR SR 36 [ WY JE IR Gk M
BT HEAE AR Phak 30 t/hm® /a5 AF ik B2k AE
ik 250 ¢/ (hm® « a)'™, HALHL DX, dnn 52 K 54
t/(hm” « ) s EH R 4.6~11 t/(hm® « 2, Ff[H
20+ X 48~150 t/(hm* « &), 3T 30 a, FEBFE
Rt 8 5 AL B R Dl i PR B O B R i
A AR toh A G T BV AR Dl B 3 B R 55 Jr Tl 2 FR
FRE IR R R M E B K IR R ) —
AT BEFSE Jy ,

SCHR T B 27 i 3 2 SCHR AR & R SCHER T 2 R AE T
M B BB 27 A S IR KK BTz T T SCHERE
SBTHE . CiteSpace J2 36 5 HR 77 IR HE 38 B2 T R 11
— X H T SCHR B 42 B8 R AT Bk 1 B . R T
3 o R OC B R AR LA SR AT R A M
26 RIE 43 B SR A2 0 LB o 15 B, i HL DU Hb R SR A
FEIR R R L SR FE M m ., i AT
L B 2 B0k AT SCHER T 5 40 B 2R SE R BESE
— KA, REYHEFCER LXK BO L X B 1
DX BT AR XS5 X J T — RAUBHE R 5, 0
Bz Xt B AR AR ol 2= B R RS ST, AR SR
CiteSpace Xt #F1EAZ 1l WF 5% i J& #F 47 T ML AL 20 A7, &R
Geor i 30 a BEVER 2= BL 0y & e bk 4 5 i 2, 5t
TE BV AR DU 53 1 R R I B, B B B BE R A 4= T F
SERY 5 ), B A A IR AR R eE B R T
AR DG4S B DR 2% XA AR D A 5 0 E A L 5 Ak
BEAE AR T It 52 6T 33 B Hl K A R R | - 8 5T o 42 T sy
JoT i AT RS K R SO T B

1 WF5ETT I S BRkR

1.1 WRAE
K ] CiteSpace (5.6.R5) 3CH#k i+ & & ¢F #F 17 43

Br o kA e SCHR 98 T L 51 SCAR§E DL R B
SIBOAEFEAR LA B3 1998 2L s R 4= k2 Rk
JEshAs, Hog, d Hn P (Centrality) J2& AR BT 55 78
25 TR EAE R AR HAT i TR RO PR A Y B
FEWGAS AN [R]85 1Y) DG BREAX 201, A Bk Ry e 4 o TR
B LL (o (54 P 10 J5E 9 3R 78 HAEL 18 /0N 5 SR 1) 3 1k
(Burstness) 5 18 it 28 & MEFRIEL R 30, i S K PEIE 1Y
SR BRR] ) HH B R 7R U0 A 27 28 i LY A UF 5 400 sk
FF SIS L 5T 7 032 O B 1) 2k T — 5 B 40 9 F 5%
T o o DV i T B A4 BIF 5 Q0B 1) 4 A RT3 v 20 6
(5] P& 114 /N e s 5 D P AR DAL 1 v A1 5 5 | S 4 e BT
T B R ARERE R SR 51 30T s A AR A R IR
RN W38 SCRI 5 | B U 48 56 19 0 6 A 2 AH I 1
S| S [ 5 75 O B ) 2 9 18] v, AT R ROR — %
R, /N R R O B IR L B AR, Y R 2 ] 3%
2 1) REL 240 4R 3 OC Bl 1) S B iR ) v K 4B O TR R 40 1)
O HER) e A T 28 K Hh AR AR [R] Y SR e
1.2 HEkIR

AR SR AR T S B 244 4 BT Hh Y Web of
Science B , /6 R A& 1 E N TS= (“tillage ero-
sion”) , SCHAZS L% € A Article, SCHk B 8] 225 8 & #%
4 1990—2020 4F SCHR G K 45 5 s A 306 i A
ORICHR . WA 2R SCRR b S E I Y B ) AT
MK, Soil &. Tillage Research(61 %) . Catena(29
i) .Geomorphology (17 %) . Earth Surface Proces-
ses and Landforms(16 &) .Journal of Soil and Wa-
ter Conservation(16 j#) . A< SCCHR A Z A 8 1E 15 1]
A 2020 4F 8 H 27 H,

2 iS50

2.1 ERMEELIMEK S

AL B 2% o3 B i 25 2R DL 3% 1, be A i 0 5 [
HYHEVE AR il it 53 e 25 e R HL 5 100k 3¢ v, A [ A
A I A A D e AH L SCR Tz 5 L T E Y
HEVE R DB 58 R 20 AR X B H O Aok R LB £,
FE A s M D7 T 4 E A S s 0 A oo M
(0.50) , [ A Hpn PR AR XTI 0.02) . FEHR B P
J7 T A SRR R R E (6.9 HOR 2 I E R
(6.53) FIFE[E (5.52) , FEF[H] J7 18, - 199 R DA L Al
B EEEZ  HR B FEEE T T E L EE L Y
FRCAI . ARG VR R 7T, v 5 R R 3k [
LB HEEXRE R,



%5 RIERAE . F T CiteSpace J ¥k MY 30 4R BHE R 1l L 3 25 7T WAL 4 B7 409
R1 BEEMTFEXEHESIFORN+EER
b 15 B AH g 15 K AH
B xR AR 15 & AH EP3 i/ 15 K AH
o e e e b Wi
F ) i 58 0.30 3.77 1997 /5| 18 0.26 4.61 1999
GRS 55 0.02 6.91 2004 e 17 0.20 3.77 2006
E35s| 53 0.32 — — 1t [ 17 0.50 5.52 2012
JIEPN 31 0.13 6.53 1999 faf 22 8 0.01 — —
g2y 24 0.19 — — P22 6 — — _

Y2 e B 28 43 A w] ke 48 551 A 43 B 9 5 S
D AN RSN R Z BB A ARSI G R . BRHE
{2 P 5T B AR 2 Sk B I 45 0 7 PRI % 65 55 A1 s A
7RI L T M R/ R SCE PG IBIRET 5 W5
BA 4351 & A Poesen, Govers, 5k & #% | Lobb, Quine
St BT FE A BN, H 32 R 5T AT BA 22 (8] 47 75 2 A [
BB ATEXLR. Lobb 7 5 B A 5 58 1 Br 4
o B RAT J i 9 A b . R W Lobb /Y 3C
T HABWT 5 E T Z 5 TR Quine 1 S8 BFE =
TR 5 S B R AR A, SR R KTz 5]
Fi . Dhak s N 20 0T 5 P BA B AT B o B9 8 % EL
(9.29) , 52 IR B 12 40 45, = 2 1 AF 5T 1A B, FLAF 5T X
Il A T P R X
2.2 ZFRAMBATLIAMLE SR
HHER L TE Agriculture 1 Soil Science 2% B}
B SRR A3 R 197,177 B Hdh A ot PRI
3518 0.23,0.07 (3 2) , R H SCEkZ AR5
F X HAR 2B TR B D . TERT A AR R e 4%
& %, {B F Environmental science & Ecology
Agriculture?# B} b 3 A 5 w19 SCHR 2 2 81, 4 51

19,17 R WZ 7w B P A BHE R T 5T A 22 S0
A HE Geosciences, Multidisciplinary % FF A fix
A L (0.56) , i 2= B b B4R 42 1 g A G
SCEHARERTZ 5T B E R T & 2E R

IPS 41
x2 BHESMTENEHRSIRHEZEEH
WoS £ Bk Aot SRk
Agriculture 197 0.23 17
Soil Science 177 0.07 16
Geology 80 0.20 15
Geosciences, Multidisciplinary 79 0.14 15
Environmental science & Ecology 75 0.43 19

TE . 7E CiteSpace "7, SCHR Y 2 22 180 Q2 SOk M 22

TE Web of Science $#8 e 4Lk E 2 66 4~
R RAE R AR Y SCEE A R SO TE 3 R L 1
AT 21 A R SR B AR DA OCSCHR 224 45 0 05
K 2By 73.20 %, 91T 3k 9 2% 43 i 4 2R L R
3, BT U HE 44 BT AL ) 43 00 R Soil & Tillage
Research, Catena, Geomorphology, European Jour-
nal of Soil Science I Journal of Soil and Water Con-

servation , 25 3 Tl (4 M) 5 55 A7 7E 25 5%

R3 HIBRHBWENHETER

By S SA0|

tillage erosion, translocation, soil erosion, tillage translocation, landscape,

rate,soil redistribution,steep slope

tillage erosion,rate, soil erosion, redistribution, translocation, slope, caesi-

um-137,land use change, runoff, soil redistribution

tillage erosion, tillage erosion rate, water, deposition, landscape scale,

mediterranean vineyard

tillage erosion. tillage erosion rate, translocation, redistribution, precision

agriculture, modeling soil, tracer, erosion

Conservation tillage, tillage erosion, translocation, water erosion, slope,

LIRUER S BIR

Soil & Tillage Research 273
Catena 237
Geomorphology 183

European Journal of Soil Science 182
Journal of Soil and Water Conservation 182

landscape

2.3 BIxHEHESIS

S| SR A R R R B AE — E B BT LR
W B SCHRTE B 5% i ot R b i E B2 1, BR AR e
I m R K G E R R 4, BERERT
10 By CE A 6 M 1 5 e 1Y SCHR & Govers 4§
1994 4E % 2T European Journal of Soil Sciencet**!,

LA AR 1R b S8 O 1 B e vy AT S B T B A
T B AR R SR YOI (Q=F -+ S) )T
2T AR R AR Tl S, e i IS 2 At
ALY et . 20 (B A v Y SCRR R TR = HE S 2006
R £ T Global Change Biology™"®, H 7£ #k 1k 17 ith
SUS LA AT R T BRE R ARIK I 2 e



410

/N 3 S O/ T

5% 28 &

e BC I A 5 LI Y 22 S L 98 VR 4R b 2 e
b 32 AR P R WK R R S 5 R
bk AR XA AN [R] 9 - S B A & T C/N

OrAAR IR B 25 S . R A ok M T A 22 0 SOk
A A v 1 9% A R 204, 2 T 32 1T BA 1 10T 5 0 A
Rk F 5 AL A I S TR

x4 SINHEWIESHMARBLEAER

AR 35| SR R AH 2 P IR0 5] 3k K ME 2
145 Govers G,1994 17.64 1.39 14 34 Zhang ] H,2006 7.59 4.36
101 Lobb DA,1995 14.76 1.26 15 32 Van Muysen W,1999 7.79 1.14
100 Lindstromm J,1992 10.1 1.03 16 29 Quine T A,1999 4.74 1.4
71 Govers G,1996 11.34 2.33 17 28 Kosmas C,2001 7.01 2.33
67 Govers G,1999 10.46 1.43 18 27 Quine T A,1997 7.21 1.6
62 Poesen J,1997 13.68 1.07 19 24 Li S,2007 7.1 1.41
55 Lobb DA,1999 5.3 1.21 20 22 Heckrath G,2005 4.9 1.19
48 Van Oost K,2000 5.49 1.69 21 18 Van Oost K,2003 4.92 1.79
46 De Alba S,2004 5.31 3.77 22 17 Li S,2007 6.68 1.63
46 Zhang ] H,2004 6.95 1.3 23 16 Zhang ] H,2008 6.65 2.36
43 Van Oost K,2006 5.94 1.2 24 16 De Alba S,2001 3.81 1.19
39 Turkelboom F,1997 6.74 1.1 25 12 Zhang ] H,2012 6.47 3.96
34 Van Muysen W,2002 5.65 1.38

TE: 2% Sigma fH , J& Citespace 1745 & T a1 76 19 £ 45 K 8 2 PE Cho A rpCo M) YT 078 6 TR] 18 o S84 (O M) WA 48 b 52 0 32 0 D00 81

BN — A 4845 TR AR K Sigma= (centrality+ 1) burstness.
2.4 XBBRLRSH

S B TR) B 43 B R B L, SR 3R] “tillage erosion”
“soil redistribution”,“soil translocation” 7 5 40 X 3
K, R YIRS 0 | 3807 B FE R Ikt
GUAE Ry B T B %, GBI Cs— 137 b
b PE A s . H 5 68 3A] “ water erosion” 5¢ Bk #
.2 W Cs— 137 B F R i 4 AR S BiF 5% #F E 2 il A
TRk T AR ok DT R Y OGBS R . G HE IR] “ soil organic
carbon” P & AH e 5 » T W AT HLER 53 0 5 2h &
X BE AR 4= i e O T BE B . O B IR “ crop
yield”,“land use” . “soil-landscape variability” ,“run-
of {745 43 A1 T s [R] 3l 5 B« 2 BFAE A= Tl it 58 7 1) 6 0
HORUBHER M SR E LS HHERM S LA,
FIFAE 52 o XoF 4 38 S5 O A8 S P R /K S R A2 Ak 1Y 52 i)
A= I B9 1) 2 )7 ] (R 5)

1990—2000 4 (32 F ), 2001—2010 4 (122 ),
20112020 4 (152 ) 31 15] 25 e AR AR kA O SR 7>
5 o7 A SR B 10,16 %6,.39.87%6,49.67 %, 1T LU H A
YEAR 1k BF 50 52 0 PR R J 1Y . PR AR AR Dl B Y
1990—2020 4Ry 10 37 = A5G # 1] L2 5. 1990—2000
4, “soil translocation”. “tillage erosion rate”.“model” 5%
T L AR A s B B SR AR T TR E N
ERHE R il AT 5T 5 28 50 455 R 5 20012010
., “soil redistribution”. “water erosion” . “pattern” %
OR8N i B B 5 B O B AR B Y
YEAR 1l 55 7K b A - 3 P43 TC rh i 4 T e B2 2010—
2020 4, “water erosion”. “soil organic carbon” 4§ 5
A SR T H A AR Y S 3 W 3 B B Y
B W BB A= 1l 5 K ik A S VR AL B 4
TS - AT WL 73 A1 452 0

£S5 HIEEMAFZE 1990—2020 £ 10 i S5 XEA

1990—2000 4 2001

2010 4

2011—2020 4

tillage erosion(20)
soil translocation(11)
soil redistribution(10)
soil erosion(9)
slope(9)
Cs—137(8)
tillage erosion rate(5)
model(3)
agricultural land(3)
tillage(3)

tillage erosion(82)
soil redistribution(52)
water erosion(43)
soil erosion(38)
tillage erosion rate(34)
Cs—137(30)
pattern(19)
erosion(18)
slope(16)
model(14)

tillage erosion(94)
water erosion(57)
soil redistribution(51)
soil organic carbon(43)
soil translocation(41)
soil erosion(40)
tillage erosion rate(32)
Cs—137(28)
erosion(26)

land use(26)




553

B T CiteSpace J5 % ML 30 AEBFAE AR il B 8l 25 7T ML AL 23 B 411

3 giigHE®

FEAE AR Db A by o 2% 118 - A2 T F 5 U L 7 e it
30 a PR R e B F . LA A SE B A BE 1 R
Tl R A0 B ELRE S IR s o o I A B A R Tk T
FEAE A A X A 0 R AL F B BY B BF 5 i A VR . DA
Govers, Poesen, Lobb, Zhang, Qunie 5 #% 0> 14 &l iff
P AR B R 2 ol 2 B i By o8 b T ik, R R 2
5 W 1AT BA 22 i SCRH A 4 v 11 448 A (R 2041 % 1A
BAFR) AF 5 %8 B A 452 Tl o 2 15 L L g DA P Al A o T
fik . LB BOBVE (= DhobIE 5 /Y o2y ) 32 240 45 BRAE
Rl 5 MR 4 VR AR I 5 - 3 R T AR A 45 ol X
3 WA S M R K SO R AR AL B B2 e, AR A K 1
PRAFBE 7 5 BRI BRAE AR bl 2 B 55K 38 ARk
B SO [FAFVE DR Y L RS O B S AR
AN Ta] A HEAR ik S T X B B AR AR e R S MLBE B A 4=
o 55 A A= ok 1 EL AR S R S HILTR K R BV Y L
AL UL
5% 30k
[1] Lindstrom M J, Nelson W W, Schumacher T E. Quan-
tifying tillage erosion rates due to moldboard plowing
[J]. Soil & Tillage Research, 1992,24(3) :243-255.
[2] Govers G, Lobb D A, Quine T A. Tillage erosion and
translocation: emergence of a new paradigm in soil ero-
sion research[]J]. Soil &. Tillage Research, 1999,51(3/
4):167-174.
[3] Nichols M L. Soil dynamics. VI. Physical reaction of soils to
moldboard surfaces[J]. Agric. Eng..1934,15:187-190.
[4] Blanco H, Lal R. Principles of soil conservation and
management M]. New York:Springer, 2008.109-135.
[5] Lindstrom M J, Nelson W W, Schumacher T E, et al.
Soil movement by tillage as affected by slope[ J]. Soil

[6]

L7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

and Tillage Research, 1990,17(3/4) :255-264.
Tiessen K H D, Sancho F M, Lobb D A, et al. Assessment
of tillage translocation and tillage erosion by the disk plow on
steepland Andisols in Costa Rica[]J]. Journal of Soil and
Water Conservation, 2010,65(5):316-328.
Lobb D A, Kachanoski R G, Miller M H. Tillage trans-
location and tillage erosion on shoulder slope landscape
positions measured using 137Cs as a tracer[ ] ]. Canadian
Journal of Soil Science, 1995,75(2):211-218.
Dupin B, De Rouw A, Phantahvong K B, et al. Assessment
of tillage erosion rates on steep slopes in northern Laos[]J].
Soil and Tillage Research, 2009,103(1):119-126.
Zhang ] H, Lobb D A, Li Y, et al. Assessment of till-
age translocation and tillage erosion by hoeing on the
steep land in hilly areas of Sichuan. Chinal[J]. Soil and
Tillage Research, 2004,75(2):99-107.
ELHT 2 5 R BE R ML A X 48 8t ik R AT B3 A il AR
ML) ] oK £ AR RS, 2019,26(5) . 7-13.
AR LT 4B/ A R AL 1 X 5 R Y
b SR A B R R [ ] K b PR R BE ST 2016, 23 (3)
106-111.
MRV A R, 22 4, 45 1 60 UL BT 0 1) 38 T A O B3R
WIS AT 4T L) ] PR 48 AR T2, 2015, 23(2) 1 1-5.
ZEAN B 3E. CiteSpace BFB SCAS 42 48 M vl WAL [ M.
50 B AR 5 5 K L, 2016.
Wi, B R 35, X WU K . 4. CiteSpace 1R & 3% 1) 5 ik
WIAEL) ] A= 2 85T . 2015, 33(2) : 242-253.
Govers G, Vandaele K, Desmet P, et al. The role of
tillage in soil redistribution on hillslopes[ J]. European
Journal of Soil Science, 1994,45(4) :469-478.
Zhang J, Quine T A, Shijun N I, et al. Stocks and dynamics
of SOC in relation to soil redistribution by water and
tillage erosion[ J]. Global Change Biology, 2006, 12
(10) :1834-1841.



