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Table 1 Top 10 countries and institutions in total link strength

e e SRR R HUF 24K SRR
Rank Country Total link strength Institution Total link strength
1 ESE| 780 rh R B 340

2 i 757 rh Rl B R 215

3 (e 566 rrER R EBE 157

4 BAFE 388 [l v N 84

5 B 341 el R 60

6 TEYEF 330 [ s 59

7 fif = 324 POl ES 56

8 EaEy| 312 FE LR 47

9 FA 277 FREIR KA 46

10 Fii 1 243 RO AL B 44

I 5 H A A R it VR RT3 oK R AR R
WA RS0, L ATAT, 3 20 4ERC TR ALIE
e H B VE T B 5 B s 8 Tz, T R H 4Rk
YRI5 PN 2 0 5 DRSBTS R R AR B AR A R
T R, R AT R R R E Y T
AIRIFSERR AL

i HistCite {73 Hr vl A1, & SCHE TOP10 Y
WP 2 frs, E2A4EE Agriculture Ecosystems &

Environment (178 5% ) . Geoderma (178 &) . Science
of the Total Environment (16555 ) o A ML 5] IR

(TLCS) . B51H (TGCS) YEUE i3 74351
H Soil & Tillage Research . Agriculture Ecosystems &
Environment, Geoderma 55, R TR T
+3ER2E22 8 (Soil Science ) o VA A H A FHIFFE
R A S P S R4 = A 2 Science of the
Total Environment ( 7.963 ) . Geoderma ( 6.114)



196

% 54 %

@
Seufert v, 20, ur) vass, P229
Bellon-Maurel V,2010, TracdfrRgh AReA Chii 129, P1073
Mikha M, 2004, i ! P809
ikha M. 2004, 581 SocamTye®’ peo
(%
Pimentel D,2003, 8iBscigcSyVa5,P5Is
Rousk 201 Oylgi V4, pza-to‘:
Vanlauwe B,2010, Ghtlook Agr, Vagi
Zing 2608, NI

%

SS§%. V8O, P267

! ioghem, V3%, 845

ol o ) —
Bastida F,2008, Geier 7‘1@ ﬁ rfqzq\o,Qmmmun,VL -
T -
Agegnd umc!wEnW‘VmPn; —
Ku?y‘vV.ZOﬂL Soil Bl Biocher, VA2HI363- <

‘Whaten Jk,2000, Soil @i Soc Amj; V64, P962

‘m_]},zmtiwlﬂl*luhem, V42, P2345
e

351@12, sdilajo)eidtnem;vas, P13

EA), il TillRes, V66, PS5

£ T Craine)m,2007, Ecology, Va8, P2105
207 V37 Piarg ZhangAf,2012, Plant Soi, V35T, $263.

®
on, V34, P23

Vaceani Fpgo, &

Rossel Rav;,2006, GegdsfFia, V1 5%, P59
Liang B,2006; Vo, 1719
eSS
5UW2,2006, o , 285
3

gy 177

nt;
—~ ‘S ¥
& Cordell 2005, 0 iror g V19, P292
(17,2006, Lano Oggrad Dev, VA 7, P197

3 SCERILH S| RN E

Fig.3 View of clusters of co-cited literature

Agriculture Ecosystems & Environment ( 5.567) .
Catena ( 5.198) %5 . HHOCSCHRTE I 1B BE T R i
TR A B TR Iy S e ik 2 . R0 v 5 | AR SC
BRI ROCTEN A A HIEAPLET . HIEA. TRUE
PIRRSFHEARIIRAER 20, HK, FEERHLT-BLS I
LN FAR R, EE B M T AL, &
ZENE S KB (TR ) Sk AR NSNS I ROR |

LA RS DT TR FE2 245 ARV W TH 45
F8 e 5 | H SR 2 A v TR 04 T AT AR 25 3R 55
TR . HE T A B D] - R A
v A S ST TS 20 PR, ORI A P4k
AT 5 T A T AR RRAE | 22 A AT R PR 3 2 0 e
TAOWEREE A Z BRI L, o™ S 1 3R U 5 3 T R
JEI

&2 2000 ~ 2021 AR HF AR QSR L CEHEE TOP10 #iT)
Table 2 Top10 journals in terms of number of papers published addressing returning biogas slurry to cropland during the 2000 - 2021

LURLIE= A M1 SEIH R T (20214F )
Journal TLCS TGCS Number of Papers Impact Factor (In 2021)
Soil & Tillage Research 476 4023 162 5.374
Agriculture Ecosystems & Environment 415 4000 178 5.567
Geoderma 414 4594 178 6.114

Science of the Total Environment 380 3798 165 7.963

Applied Soil Ecology 201 1809 129 4.046

Catena 167 2021 108 5.198
Communications in Soil Science And Plant Analysis 110 683 163 1.327
Archives of Agronomy And Soil Science 71 665 101 3.092
Sustainability 44 1020 106 3.251
Agronomy-Basel 6 518 110 2.473
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Table 3 Top 20 keywords in the field of returning biogas slurry to cropland research published articles during 2000 - 2021

e Sekti] ik i Skt ik
No. Keyword Frequence No. Keyword Frequence
1 Nitrogen 1168 11 Growth 509
2 Soil fertility 1047 12 Phosphorus 489
3 Organic-matter 992 13 Microbial biomass 445
4 Carbon 886 14 Organic-carbon 441
5 Management 885 15 Matter 412
6 Yield 677 16 Manure 406
7 Fertility 667 17 Biomass 405
8 Quality 620 18 Productivity 393
9 Dynamics 544 19 Diversity 374
10 Soil 519 20 Biochar 365
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Table 4 Keywords bursting to 2021 (current research hotspots)
Kehtin) RIRE IR PN
Keyword Strength Begin End
Charcoal 8.56 2010 2014
Exchange 7.56 2010 2014
Leaf area 7.5 2010 2019
Cotton 6.98 2010 2014
Biochar 6.86 2015 2021
PCR 6.67 2010 2014
Fruit quality 6.64 2015 2021
Bacillus thuringiensis 6.47 2010 2019
Fungal community 6.35 2015 2021
Saturation 5.54 2010 2014
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Research of Returning Biogas Slurry to Cropland Based on Knowledge
Graph Analysis and Its Development Trend

LIU Yin-xiu!, NIE Xin-jun', YE Bo', DONG Yue-yong', JIN Juan', FAN Zhi-bin!, XING Jia-jia**"
(1. Zhejiang Agricultural and Rural Ecology and Energy Station, Hangzhou 310012, China; 2. Key Laboratory of Soil Contamination
Bioremediation of Zhejiang Province, Zhejiang A & F University, Hangzhou 311300, China; 3. College of Environmental and Resource
Sciences, Zhejiang A & F University, Hangzhou, 311300, China)

Abstract: The intensive and large-scale development of livestock and poultry breeding industry has resulted in a sharp
increase of livestock manure. Meanwhile, improper treatment of livestock manure could pollute the surrounding soil,
water and air, which is one of the main sources of agriculture non-point source pollution in China. We conducted a
bibliometric analysis based on the core collection database of the Web of Science, using the CiteSpace knowledge map
analysis tool, VOSviewer visual analysis software and HistCite citation analysis tool to count the number of
publications and their distributions in disciplines, contributor countries (regions) and institutions, publish journals and
hotspots and trends in the field of returning biogas slurry to cropland. (D Research in this field has attracted increasing
attention worldwide between 2000 to 2021, and the top 3 categories of the publications are soil science, environmental
sciences and agronomy. (2 The United States, China, Germany, Australia and France are the major contributors of
academic articles in this field, and have established close cooperation relationships with each other. 3 “Agriculture
Ecosystems & Environment” , “Geoderma” and “Science of the Total Environment” are the top 3 publishing
journals in the field of returning biogas slurry to cropland. Besides, “ Science of the Total Environment” |,
“Geoderma” , “Agriculture Ecosystems & Environment” , and “Catena” are the main journals that have high impacts
(one year). @The future research trend in this field will focus mainly on the mechanism of biogas slurry microbes to
promote soil fertility, and exploration of suppression mechanism to prevent and control soil-borne diseases. This paper
is based on bibliometric data of the researches in the field of returning biogas slurry to cropland between 2000-2021.
Soil fertility, organic matter, crop yield, inhibition of pathogenic microorganism become the current hotspots of biogas
slurry utilization. With the continuous development of the high-throughput sequencing technology, the knowledge of
soil microbial communities has been greatly expanded. Returning biogas slurry to cropland can not only turn the
manure waste into treasure macroscopically, but also can antagonize soil-borne pathogens to protect soil micro-
ecological health microscopically. These results are useful for returning biogas slurry to develop a greener and
effective agriculture in the future.
Key words: Biogas slurry; Soil fertility; Web of Science; CiteSpace; VOSviewer; HistCite
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