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Analysis of Research Trends of Humic Acid in Agricultural Applications Based on

Bibliometrics

XU Lingying', BAI Shengjun', GUO Jingli?, LIU Ruijie?, YUE Yanjun®, ZHAO Xu'"

(1 Changshu National Agro-ecosystem Observation and Research Station, Institute of Soil Science, Chinese Academy of Sciences,
Nanjing 211135, China; 2 Henan Xinlianxin Chemical Industry Group Co., Ltd., Xinjiang, Henan 453731, China)

Abstract: The aim of this study is to objectively assess the research field of humic acid applications in global agriculture. By precisely
summarizing the focal points and inadequacies of current research, it endeavors to offer references for researchers and decision-makers.
The relevant literatures from the Web of Science (WOS) regarding humic acid in agricultural applications over the past 30 years were
employed, through bibliometric methods, systematic quantitative and qualitative analyses are conducted from multiple aspects, including
publication volume, countries/regions, authors, disciplines, publishing institutions, co-cited literature, and keyword analysis. The results
indicate that the research on humic acid in agricultural applications initiated relatively early and has sustained a high level of research
enthusiasm. Although China ranks first globally in the number of published papers, there remains substantial space for enhancing its
scientific research influence. Presently, research hotspots are concentrated on the environmental geochemical behavior of humic acid, its
application in soil remediation, the classification and property characterization of humic acid, as well as its application in crop cultivation.
Overall, the research on humic acid agricultural applications is gradually evolving from merely evaluating humic acid properties to
comprehensively assessing the environmental and economic benefits of its application effects. Looking forward, optimizing the artificial
synthesis and preparation process of humic acids will be the crucial research directions and objectives. In-depth exploration in this area is
anticipated to boost the efficient and accurate application of humic acid in agriculture, thereby providing a solid technical underpinning
for the sustainable development of the agricultural sector.
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Fig. 1 Temporal distribution of international research literatures on humic acid in agricultural applications from 1980 to 2024
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Table I Countries with top 10 in paper publications of humic acid
in agricultural applications

FF P R KA
() N
1 Ak AR E 3 442 0.11 174.36
(PEOPLES R CHINA)
2 % [EH(USA) 1 600 0.01 29.23
3 ELPE(BRAZIL) 591 0.06
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6 B RHITALY) 536 0.01 42.05
7 8% i (RUSSIA) 464 0.09
8 2 [E (FRANCE) 405 0.19 8.20
9 H A (JAPAN) 348 0.03 9.87
10 >~ (POLAND) 312 0.12
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Table 2 Top 10 institutions in paper publications of humic acid in agricultural applications
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Fig. 2 Networks of national(A) and institutional (B) collaborations in research on humic acid in agricultural applications
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Table 3 Top 10 research disciplines of research subjects on humic acid in agricultural applications

75 Bl RS M hahaotE RIE
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Fig.4 Networks of active authors (A) and co-cited authors (B) in the field of humic acid in agricultural applications
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Table 4 Top 10 active authors and co-cited authors in the field of humic acid in agricultural applications
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2 Piccolo A BRA 66 0.02 7.17 Stevenson F J B3| 1616 49.49
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Fig. 5 Co-occurrence knowledge graph of core keywords of humic acid in agricultural applications
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Fig. 6 Global distribution of paper topics of humic acid in agricultural applications
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Table 5 Cluster co-occurrence table of keywords of research on humic acid in agricultural applications
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Fig. 7 Keyword time zone map of humic acid in agricultural applications from 1994 to 2024
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Table 6 Results of top 17 keywords in relevant literatures on humic acid in agricultural applications from 1994 to 2024
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nuclear magnetic resonance(#% il J: %) 1994 42.53 1994 2008
humic substances(J& 7t i ) i) 1994 35.49 1994 2001
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aluminum(%9) 1994 26.27 1994 2009
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distributed reactivity model(43 45 iz i A5 #Y ) 1998 36.12 1998 2012
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quality(Jii &) 2003 21.02 2019 2024
impact (FZ 1) 2007 20.80 2019 2024
yield(™ 1) 2010 35.27 2020 2024
growth (2 1) 1995 26.97 2020 2024
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