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Abstract: [ Objective] Soil microbes are an indispensable active component of soil ecosystems. The research on soil
microbes is closely linked to current international hotspot issues such as global change, agricultural production, soil
environmental protection, etc. The research in soil microbiology is very fruitful, and of great significance for quantitative
analysis of soil microbiology literature and data. The use of traditional literature analysis methods to handle large volumes of
relevant literature and information and to track development of the research fields has come across a number of difficulties.
This paper was oriented to find out latest research hotspots and development trends in the field of soil microorganisms at home
and abroad. [ Method ] Bibliometric analysis of the soil microbial literature contained in the Science Citation Index Expanded

(SCI-EXPANDE) database of 1990-2018 in the Web of Science was carried out by country, research institute, source journal,
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citation, main research content and hot spot of attention, with the aid of visual analysis software, like VOSviewer and
CiteSpace. A diagram of cooperations between countries or between research institutions was drawn with the aid of
VOSviewer, and keyword co-occurrence network atlases by time period and by country were with CiteSpace. [ Result ]
Results show that in this research field, the number of documents in China is growing rapidly, but the total citation is still low;
the USA ranks first in number of documents and total citation frequency. The Chinese Academy of Sciences, an important
research institution in China, its on the top of the lists of number of documents and total citation frequency in the country, but
is still quite low in per-paper citation frequency. The “Applied and Environmental Microbiology”, “Soil Biology &
Biochemistry” are the main journal sources. Though the journal “Soil Science Society of America Journal” is quite low in
influence and in volume of publications, it is high or in the forefront in total citation frequency. The keyword co-occurrence
network in China formed quite late, but it develops rapidly, showing a trend of convergence with foreign researches in hotspot.
The study object has evolved from a single species to a complex microflora, and the research direction has turned more
attention to microbial community composition and diversity. Keywords in the soil microbiology research papers in China are
increasing in number and in linkage, forming cross-cutting research hotspots. Soil microbiology researches both at home and
abroad focus mainly on the following aspects: soil microbes participating in soil organic matter decomposition, carbon and
nitrogen recycling as nutrient; biodegradation of heavy metal or organic pollutants matter and bioremediation of heavy metal
or organic compound polluted soils; mechanisms of soil microbial communities responding to global environmental change in
structure; and mechanisms of rhizosphere microbes, soil and plants interacting with each other. [ Conclusion ] Researchers all
over the world in this field have made great progresses in the field of soil microbial community structure, function and
diversity. Through co-occurrence analysis of keywords by time periods in China and abroad, this paper has brought to light
hotspots and trend of the research on soil microbiology, which may be of some reference value for understanding the context
of the overall researches in the field of soil microbe and provide certain theoretical guidance to researchers who have just
begun their exploration in the field.

Key words: Soil microbes ; Bibliometrics ; Web of Science ; Keyword co-occurrence network; Data visualization analysis
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Table 1 ~ The top 20 research institutions in literature contribution in the field of soil microorganisms
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Scientific Research
& [E 4B United States Department of Agriculture 468 24 385 52.10
EFEMR K% University of Gottingen 386 17 015 44.08
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FIAIG FR A 2% University of Copenhagen 373 14 161 37.97
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I LB 1E K% Lund University 302 18 338 60.72
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Table 2 Top 20 journals in literature contribution in the field of soil microorganisms

51 BHR T B9 | TR
U R 2018 4AF R [ 7 3'6
Total citation Citation frequency per
Journals Impact factor Number of articles
frequencies paper
Soil Biology & Biochemistry 5.290 5608 256 056 45.66
Plant and Soil 3.259 2621 102 777 39.21
Applied and Environmental Microbiology 4.077 2617 201 705 77.07
Applied Soil Ecology 3.445 2318 60 092 25.92
Biology and Fertility of Soils 4.829 2 066 69 943 33.85
FEMS Microbiology Ecology 4.098 1454 61 467 42.27
Frontiers in Microbiology 4.259 1076 13752 12.78
Microbial Ecology 3.611 953 34223 35.91
Applied Microbiology and Biotechnology 3.67 953 32266 33.86
Soil Science Society of America Journal 1.997 939 46 456 49.47
New Phytologist 7.299 855 63 639 74.43
European Journal of Soil Biology 2.244 852 16 880 19.81
Environmental Microbiology 5.147 826 46 157 55.88
Mpycorrhiza 3.114 742 23 665 31.89
FEMS Microbiology Letters 1.994 581 18 674 32.14
Global Change Biology 8.88 561 34615 61.70
Journal of Applied Microbiology 2.683 543 14418 26.55
European Journal of Soil Science 2.818 451 18 487 40.99
ISME Journal 9.493 432 29900 69.21
Journal of Microbiological Methods 1.803 427 17 280 40.47

http://pedologica.issas.ac.cn



1464 R

e 57 %

fH, SCESS IR o W] Soil Science Society of
America Journal MAPIFZ W FHAK, KCEAR,
(EN S LGNSy I =Rk TID R/ DA R 71
TEOCTER 0 A s W P R, RHE N LR 2R G
S 7t B3 T AR S R DADG T, A TH L T
i - B Wy SR A SCBAS
24 TEMEVIEEHRSIXE

T T | SCEAYIB BRI, T R SR
Je ST RS AR, R 4R OC T - A W
FEME S AT R 3 TP — 1R E Kok
A, RE TR, SREEU L, IEWEAE RIEMAY

IR BT A o [ PRS2 7 0 2000 AF Jim 2 2 1Y) o
SIESCH 55, Hrp o] SUCE — Rt /2 Schloss
A Handelsman!" ¥ 2005 4F % %056 T F 4k
DOTUR Xf il 45 i 5 [ 5 51 4 43 it 57 48 AF 5. 50
(OTU), MBAY o MR L. BT
Applied and Environmental Microbiology I 1= #{5]
WEA 6 G, mBEISCRZ . A 6 Rl
ERER T TAYAEOR, IR A wE X R0
(PCR)., AR R B B 2850 ( T-RFLP ) Jp
iR | wEfeNeimR (PLFA ). R8BSR 7 N FH 2+
AW A, S T RERUEY R R R

F3 TEMEMIFIROUEESEREET 10 ZHXE

Table 3 Top 10 highly cited articles in the field of soil microorganism
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T At FEH KR Annual mean
Country of the Type of the Year of  Total citation
Title The first authors Journal citation
first author article Publication  frequency
frequencys
Introducing DOTUR, a
Applied and
computer program for defining WFIEIE3C
Schloss P D ZH USA Environmental 2005 1900 132.1
operational taxonomic units Article
Microbiology
and estimating species richness
. Applied and
DNA recovery from soils of IS
ZhouJ Z %[ USA Environmental 1996 1 869 99.17
diverse composition Article
Microbiology
Stabilization mechanisms of
soil organic matter: ] LRk
Six J FE[E USA Plant and Soil 2002 1 666 104.5
Implications for C-saturation of Review
soils
Development of a Dual-Index
Sequencing Strategy and
. Applied and
Curation Pipeline for Analyzing IS
Kozich I J F M USA Environmental 2013 1614 235.57
Amplicon Sequence Data on Article
Microbiology
the MiSeq Illumina Sequencing
Platform
Characterization of microbial
diversity by determining e Applied and
FFEIE3C
terminal restriction fragment LuWT FE[E USA Environmental 1997 1535 73.3
Article

length polymorphisms of genes

encoding 16S rRNA

Microbiology
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Title The first authors Journal citation
first author article Publication  frequency
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The ammonia monooxygenase
structural gene amoA as a . ‘ Applied and
) gt
functional marker: Molecular Rotthauwe JH  f%[E Germany Environmental 1997 1503 71.17
Article
fine-scale analysis of natural Microbiology
ammonia-oxidizing populations
Pyrosequencing-Based
Assessment of Soil pH as a s Applied and
3 PR3
Predictor of Soil Bacterial Lauber CL FE[E USA Environmental 2009 1430 137.64
Article
Community Structure at the Microbiology
Continental Scale
Organic acids in the rhizosphere iR
JonesD L JEJR L Wales Plant and Soil 1998 1378 70.77
-a critical review Review
Biochar effects on soil biota-A Lk Soil Biology &
Lehmann J ZHE USA 2011 1371 171.89
review Review Biochemistry
The use of phospholipid fatty
acid analysis to estimate i3 Biology and
Frostegard A Hii 4t Sweden 1996 1332 62.13
bacterial and fungal biomass in Article  Fertility of Soils

soil
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