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Bibliometric analysis of straw degradation by microorganisms
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Abstract: Straw degradation by microorganisms has become a research hotspot in the world with the rapidly
development in renewable biomass energy. This paper aimed to analyze the trend of straw degradation by
microorganisms, and provide information for the researchers in the field of straw degradation and promote
the development of new biomass energy in China. This paper analyzed the number of papers, top countries,
journals, institutes and authors in the field of straw degradation by microorganisms using the Web of Science
database and the HisCite and VOSviewer software. The worldwide researches on straw degradation by
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microorganisms mainly focused on applied microorganisms, agriculture and biotechnology. The researches
on straw degradation by microorganisms had been increasing year by year since the new century, among
which the United States, China, Germany and Japan were in international leading level. The United States
ranked first in terms of volume and influence. Although China ranked second in terms of volume and has a
certain foundation, but its influence is still low. So it is necessary to strengthen the high-level research to
promote the overall improvement of straw degradation by microorganisms in China.

Keywords: Straw degradation, Microorganisms, Bibliometric analysis, Web of Science
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Figure 1 Trend of straw degradation by microorganisms all over the world
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Figure 2 Trend of straw degradation by microorganisms in China
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Table1l Top 10 countries in the number of papers on straw degradation by microorganisms

44 P IR () RICAGH ISEI TR/ LRSS CIE H 5%
Rank Country Number of papers  Percentage (%) Total citations  Average citation of per paper ~ H index
1 USA 1977 20.80 93 863 47.48 139

2 P.R China 1527 16.07 24769 16.22 65

3 Germany 789 8.30 27 545 34.91 75

4 Japan 764 8.04 19 504 25.53 61

5 India 589 6.20 11 273 19.14 49

6 France 514 5.41 21753 42.32 73

7 Canada 435 4.58 16 087 36.98 67

8 Spain 422 4.44 17 034 40.36 68

9 England 376 3.96 17 567 46.72 66

10 Brazil 362 3.81 7076 19.55 42
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Table 2 Top 10 journals on straw degradation by microorganisms

Hi4 T IETAEEW R ACE(R) ASCASH BEIRE RPsE kel HAEE
Rank Journal Impact factor of ~ Number of Percentage  Total citations Average citation  H index
past five years papers (%) of per paper

1 Applied and Environmental 4.701 370 3.89 22 279 60.21 86
Microbiology

2 Bioresource Technology 6.589 351 3.69 12 227 34.83 55

3 Applied Microbiology and 3.889 289 3.04 10 998 38.06 54
Biotechnology

4 Soil Biology & Biochemistry 6.065 252 2.65 13 220 52.46 64

5 Biotechnology for Biofuels 6.343 183 1.92 4525 24.73 36

6 PLOS One 3.337 156 1.64 3784 24.26 33

7 Enzyme and Microbial 3.181 155 1.63 7543 48.66 49
Technology

8 International Biodeterioration 3.841 140 1.47 3558 25.41 29
& Biodegradation

9 Applied Biochemistry and 2.094 112 1.18 1868 16.68 23
Biotechnology

10 World Journal of Microbiology — 2.391 105 1.11 1 906 18.15 26

& Biotechnology
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Table 3 Top 10 institutes of straw degradation by microorganisms

4 M RICH() KICEIIE BHEIE R8s R H 55k
Rank Institute Number of  Percentage Total citations Average citation H index
papers (%) of per paper

1 [ B2 325 3.42 6 040 18.58 40
Chinese Academy of Sciences

2 ESEEP &4 302 3.18 20726 68.63 72
United States Department of Agriculture

3 v [ [ ST O SR i 292 3.07 11 355 38.89 54
Institute National De La Recherche Agronomique

4 % [E He IR AT 282 2.97 13570 48.12 58
United States Department of Energy

5 v [ E F R e 235 2.47 12 592 53.58 55
Centre National De La Recherche Scientifique

6 TN RAE R & 222 2.34 11948 53.82 58
University of California System

7 PHHE TRl A0 o 2 H 2 213 2.41 10 205 47.91 55
Consejo Superior De Investigaciones Cientificas

8 2 E MOl 5 146 1.54 12 095 82.84 57
United States Forest Service

9 B G R Ao 137 1.44 2 557 18.66 31
Universidade De Sao Paulo

10 S i T R 135 1.42 8180 60.59 43

Aix Marseille University

& 4 RBFRNMEMERTE L ER TG

Table 4 Top 10 institutes of straw degradation by microorganisms in China

H4 P RICEG) SPEESL BRI FFERTIE H AR5
Rank Institute Number of  Percentage (%) Total citations  Average citation  H index
papers of per paper

1 [ 2 325 21.28 6 040 18.58 40
Chinese Academy of Sciences

2 b ] el k2 103 6.75 1949 18.92 25
China Agricultural University

3 e [ R 22 A2 95 6.22 1017 10.71 17
University of Chinese Academy of Sciences

4 [ e U Rl B 85 5.57 1113 13.09 20
Chinese Academy of Agricultural Sciences

5 I ZR K2+ 74 4.85 1192 16.11 19
Shandong University

6 WL A 71 4.65 934 13.15 16
Zhejiang University

7 v 55 3.60 779 14.16 17
Nanjing Agricultural University

8 ==Y e il Ay e 50 3.27 902 18.04 i
Northwest University of China

9 o FE R 27 Bt - SRR 5 T 44 2.88 957 21.75 16
Institute of Soil Science CAS

10 i TEaly s 43 2.82 1 456 33.86 24

Hunan University
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Table 5 Top 10 authors of straw degradation by microorganisms

4 e [ 51)

KICR () KA SZEAESCA T S 0

PRI IR H %

Rank Author Country Number of Percentage Percentage of the Total citations Average citation  H index
papers (%) country (%) of per paper

1 Martinez AT  P§¥HE 4 Spain 108 1.14 25.36 7 205 66.71 47

2 Henrissat B £ France 70 0.74 13.15 6 665 95.21 35

3 MartinezMJ  FEHES Spain 65 0.68 15.55 4330 66.62 36

4 Bayer EA LIS Israel 52 0.55 42.61 2 054 39.50 25

5 Hatakka A [E The U.S. 48 0.51 251 3200 66.67 27

6 Watanabe T H 7% Japan 48 0.51 6.38 1292 26.92 21

7 Hofrichter M %[5 Germany 47 0.49 6.08 2 608 55.49 26

8 Hammel KE  #£7% Czech Republic 45 0.47 37.10 3588 79.73 32

9 Baldrian P & The U.S. 44 0.46 2.35 2 683 60.98 28

10 de VriesRP  fif2% Netherlands 44 0.46 2.14 2 496 56.73 21

*6 WEHREVMERAXEMTHARAE

Table 6 Top 10 research directions of straw degradation by microorganisms

Hi4 BT RICE(R) KA BRI FAFEBE I H 458

Rank Research direction Number of Percentage Total citations  Average citation  H index

papers (%) of per paper

1 Biotechnology Applied Microbiology 3110 32.72 103 842 33.38 127

2 Agriculture 1839 19.35 52 458 28.53 95

8 Microbiology 1740 18.30 73 059 41.99 116

4 Environmental Sciences Ecology 1255 13.20 29 029 23.13 74

5 Biochemistry Molecular Biology 1130 11.89 41 253 36.51 95

6 Chemistry 730 7.68 16 304 22.33 59

7 Energy Fuels 721 7.59 20 745 28.77 66

8 Engineering 517 5.44 10 760 20.81 50

9 Materials Science 486 5.11 7337 15.10 42

10 Science Technology Other Topics 473 4.98 18 142 38.36 68

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



R T REAT A P R e £ SCHR T 5 A

2557

3.7 B#IIXELH

TEGEHER N, REFF UL PRI 505 LR
BeHEZ T FRSCE R 70 WNEDIEE, A 3Rk
AR, 2mkATRE, fEE, mit, P2 kA
FI 224 10, PR UL 1 38 EERS ATl W e i
WFFE U A AL o TP D SCRAE A T8 AR
MSCRRBORE , LRASCHA 8 f, W SCH
20, UdWITERG TR W g TR 2238 2 e Wi d:
A SR ST SR AT IR 25, i U IR
A BEAAEX AT AT T B SR . 7EIX 10 B
R SCE T, Bl R OB R S0 R R TE
Microbiology and Molecular Biology Reviews {1,

KT BHEMEYERESISHIURHRR TR E

17 4E Bk 5 | R EGE ik 2 646 IR, IZHH TIIE 5 4R35
R4 18.72. Sk A EEMEH Warnecke F Al
Dimitrios F 4357t Nature Fll Science 2% | & £
T, X 2 M 5 AR R R4 F o 45.819
F1 43.644, 15 BH 3 [ 7E RS A G 1) et i Sl g
ARERREM, SCEREWA B 5 I
3.8  ET VOSviewer 43 FEFF IR 4 BE g 2
ITHRARSH

B PG A R WOS iR A 4
9 505 4fiE %A VOSviewer, HUHEGETE
50 Y VA_b SR B, O AT R Y OB
WAL 277 A, RlTE T 4 MREWE 3, H—Fh

Table 7 Top 10 articles on straw degradation by microorganisms

Hedn SCRATR CEEEA EE =51 Kz BAGL s BT 5 45
Rank Article name Article Author Country  4E{)y 3L Journal A SRR
type Year Total Impact factor
citations of past five years

1 Microbial Cellulose Utilization: ZEIR Lynd LR feaAEs| 2002 2 646 Microbiology and 18.72

Fundamentals and Biotechnology  Review Germany Molecular Biology
Reviews

2 Enzymatic Combustion-The ZER Kirk TK E3E| 1987 1923 Annual Review of 12.138
Microbial-Degradation of Lignin  gaview The U.S. Microbiology

8 The Structure and Function of ZER Thurston CF 3% [ 1994 1319 Microbiology-SGM 2.396
Fungal Laccases Review England

4 Pretreatment of Lignocellulosic ZER Taherzadeh MJ i 2008 1 237 International 4.331
Wastes to Improve Ethanol and Review Sweden Journal of
Biogas Production: A Review Molecular Sciences

5 Inhibition of Ethanol-Producing %k Klinke HB P13 2004 920 Applied 3.889
Yeast and Bacteria by Degradation peyiew Denmark Microbiology and
Products Produced During Biotechnology
Pre-Treatment of Biomass

6 The Biological Degradation of ZEIR Beguin P eS| 1994 819 Fems Microbiology 15.734
Cellulose Review France Reviews

7 Metagenomic and Functional gt c Warnecke F - ZE[H 2007 809 Nature 45.819
Analysis of Hindgut Microbiota of A tjcle The U.S.
A Wood-Feeding Higher Termite

8 The Paleozoic Origin of Enzymatic fiff5gi£ 3¢ Dimitrios F EEs| 2012 757 Science 43.644
Lignin Decomposition Article The U.S.
Reconstructed From 31 Fungal
Genomes

9 Living A Fungal World: Impact of 2:3& de Boer W T2 2005 741 Fems Microbiology 15.734
Fungi on Soil Bacterial Niche Review Netherlands Reviews
Development

10  Cellulases and Related Enzymes in ZziRk Bhat MK B [EH] 2000 693 Biotechnology 13.769
Biotechnology Review England Advances
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Table 8 Top 20 keywords on straw degradation by
microorganisms

= Pt BRI
Order Key word Frequency
1 Degradation 1339
2 Lignin 977
3 Soil 940
4 Microbial 919
B Cellulose 856
6 Production 851
7 Fungi 799
8 Rot 754
9 Fungus 740
10 Straw 676
11 Characterization 642
12 White 642
13 Fungal 555
14 Degrading 516
15 Effect 487
16 Enzymes 479
17 Phanerochaete 473
18 Bacterial 455
19 Wood 440
20 Chrysosporium 435
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