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Abstract To understand the current research status, hotspots and future development trends of green manure
both domestically and internationally, the relevant literatures published from 1994 to 2024 in CNKI and Web of

Science databases were retrieved by taking green manure as the keyword. Based on the bibliometric visualization
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tools, CiteSpace and VOSviewer, the annual number of papers, authors and institutions, keywords and emerging
words were quantitatively and visually analyzed. The results showed that: 1) The number of Chinese and English
literatures with the subject of green manure was on the rise as a whole. From the perspective of English-language
publication institutions, the Agricultural Research Institute of the United States Department of Agriculture has
the strongest international influence. 2) The United States is the core country in this research field with
considerable influence. Although China has a large number of papers, the influence is relatively small, and the
level of scientific research needs to be improved. 3) Researcher Cao Weidong of Chinese Academy of
Agricultural Sciences is the most published scholar in the field of green manure research, and has formed a green
manure research team with him as the core member. However, his collaboration with other core international
teams is lacking. 4) Green manure research mainly focuses on the development of green manure germplasm
resources, optimization of green manure planting technology, and exploration of the impact on soil and crops.
5) The research hotspots of green manure are constantly evolving and innovating. In the early stage, it mainly
focused on the basic research of green manure management mode, crop yield improvement and green manure
decomposition mechanism. In the future, the research of green manure will turn to more in-depth areas such
as the breeding and innovation of green manure germplasm resources and the comprehensive improvement of
soil quality. This study provides an important reference for relevant researchers to understand the current status

and future direction in this field, and has important guiding significance for the development of green manure

in China.

Keywords green manure; bibliometrics; CiteSpace; VOSviewer; knowledge graph
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Fig. 1 Annual number of publications in the field of green manure research in Chinese and English
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Table. 1 Top 10 journals in terms of the number of Chinese publications in the field of green manure research

H 4 EURt! KIChE /RS 2024 4E & g H
Ranking Journal Number of articles Composite impact factor in 2024

1 (RS £S5 F ) 105 3.1
2 CHEP) 8 I5 5 L2441 86 4.5
3 (PR 50 3.8
4 N JH A 25 5 40D 41 4.9
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6 i B A S AR 2 4R D) 35 5.0
7 (A e 2 i) 35 7
8 (RO BE 2 ) 33 3.1
9 (ARl 3 855 B} 27 25 4 ) 32 3.5
10 CHE BB M) 30 3.4
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Table. 2 Top 10 journals in terms of the number of English publications in the field of green manure research

2024 4% 5 4 5% i K

He#4 LRI BIE . o
Ranking Journal Number of articles Lompos@e impact factor
in 2024
1 Agronomy Basel 106 4.6
2 Agriculture Ecosystems Environment 95 6.
3 Agronomy Journal 87 4.0
4 Communications in Soil Science and Plant Analysis 74 4.3
5 Indian Journal of Agricultural Sciences 62 4.1
6 Soil Tillage Research 58 6.8
7 Science of The Total Environment 47 8.2
8 Plant and Soil 41 4.9
9 Nutrient Cycling in Agroecosystems 38 4.4
10 Sustainability 32 4.3
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Fig. 2 Collaboration network map of Chinese research institutions in the field of green manure research
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Table. 3 Top 10 countries in the field of green manure research published in English
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Fig. 4 Network map of national cooperation relationship in green manure research field
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Table.4 Top 15 most frequently occurring words of Chinese literature in green manure research field

HE# KA Ay Eiges TT U6 47 {53 55 HAF

Ranking ~ Keyword Year Strength  Beginning year Ending year 19042024
1 3 2016 5.21 2016 2024 e e e e e e e e
2 ESP N 1999 4.99 1999 2024 e e e e e e e e s e e
3 + HEFE 4y 2010 4.59 2010 2022 e e e e e e e e e e e
4 + 1997 4.44 1997 2019 e e e e e e e e e s e e e
5 EMH T 2017 4.43 2017 2024 e e e e e e e e
6 IK T 2006 4.29 2006 2014 e e e e e e e e e e e e
7 2R I Fb A 2015 4.23 2015 2019 e e e e s e e e e
8 5% JIK 2010 3.78 2010 2017 e e e e e e e e s e e
9 R 2010 3.71 2010 2014 e e e e s e e e e
10 hEE®EH 2005 3.38 2005 2013 e e e e e e e e e e
11 & 2015 3.36 2015 2022 e e e s s
12 BEwE 2016 3.27 2016 2018 e e e e e e e e s e e
13 A AR X 2010 3.12 2010 2017 e e e e s
14 fE¥r-a 1994 3.12 1994 2002 e e e s e e e e s s s s s
15 Bk 2018 3.11 2018 2020 e e e s e e e e e

TE 21 @R TR S 1) 58 LR 22 1) ] ) V8 1 €0 78 20 7 L 1 R HEE A R BB BE I ARy o R Il
Note: The red line represents the duration of the keyword bursts, and the light blue section indicates the years before it has entered the
prominence phase. The same below.
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Table. 5 Top 15 most frequently occurring words of English literature in green manure research field

4 X:f i G WE JTRER AR 001200 4
Ranking Keyword Year Strength Beginning year  Ending year
1 organic carbon 2013 10.63 2013 2024 e e e o e e e e e e e e e
2 milk vetch 2022 9.66 2022 2024 e e e e e e e e
3 microbial community 2020 8.62 2020 /0 S S S ——
4 manure carbon 2010 8.39 2010 70 S ——
5 mineralization 2002 7.64 2002 2010 e e e e e e e e e e e e e
6 wheat 1994 6.93 1994 2009 e e e e e e s e e e e s e
7 catch crops 2014 6.74 2014 2021 e e e e e e e e s
8 efficiency 2015 6.59 2015 /O S ——
9 fertilization 2015 6.44 2015 2022 e e e e e e e e e e
10 diversity 2017 6.27 2017 /0 S S ——
11 methane 1996 6.04 1996 2003 e e e e e e e e s
12 phosphorus 2006 5.90 2006 /70 S ——
13 residues 2001 5.80 2001 2011 e o e e e e e e e e
14 accumulation 2022 5.74 2022 2024 e e e o e e e e e e e e e
15 carbon sequestration 2012 5.61 2012 2017 e e e e e e e e e e
4 BpSE: v W, LR R A A T I A O SR S RO S R
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