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Abstract [Objectives]
research.[Methods]

between 2003 and 2015. [Results]

To analyze the current state of research on Bt transgenic rice globally and provide references for future
Bibliometric methods were used to analyze articles published in the Web of Science database on Bt transgenic rice

A total of 291 articles that had been cited 3 475 times were published in 137 journals by 1 057

authors from 270 institutes in 41 countries. Research on Bt transgenic rice includes 36 topics, such as Agriculture, Entomology, plant

science, etc. [Conclusion]

The amount of research conducted on Bt transgenic rice is increasing. Many Bt rice lines have been

developed in China in recent years and China is playing a leading role in research in this field.
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Fig.1 Amount of literature on Bt rice in the world during 2003 to 2015
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Table 1 Analysis of literature and citation frequency on Bt rice in the world during 2003 to 2015

Trend of literature Trend of citation frequency
Regression method
Equation R? Equation R?
Exponential regression  1=8.4947¢%1282 0.8602  »=8.9895¢03873 0.7049
Liner regression »=3.0315x+1.1807 0.7514 y=52.236x-98.346 0.9713
Logarithm regression y=16.732In(x)-7.5277 0.6035 ¥=240.431n(x)-149.78 0.7949
Polynomial regression  y=0.3429x?-2.1121x+16.383  0.8411 y=2.1633x7+21.95x—22.629  0.9896
Power regresion y=5.5933x"717 0.7617  y=2.6603x>2%* 0.9369
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Fig. 2 Citation frequency of literature on Bt rice in the world during 2003 to 2015
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Table 2 Top 20 countries of cited articles on Bt rice in the world during 2003 to 2015
Rank Country Amount of literature % of 291
1 China 197 67.698
2 USA 52 17.869
3 India 19 6.529
4 Canada 17 5.842
5 Pakistan 15 5.155
6 Switzerland 13 4.467
7 South Korea 8 2.749
8 Germany 7 2.405
9 England 7 2.405
10 Denmark 7 2.405
11 Spain 6 2.062
12 France 6 2.062
13 Philippines 5 1.718
14 Japan 5 1.718
15 Iran 4 1.375
16 Egypt 4 1.375
17 Turkey 3 1.031
18 Netherlands 3 1.031
19 Kenya 3 1.031
20 Belgium 3 1.031
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Table 3 Top 20 institutes of articles on Bt rice in the world during 2003 to 2015

Rank Institute Country liteilrt?l(;:m of % of 291
1 Zhejiang University China 58 19.931
2 Chinese Academy of Agricultural Sciences China 52 17.869
3 Huazhong Agricultural University China 41 14.089
4 Chinese Academy of Sciences China 19 6.529
5 Zhejiang Academy of Agricultural Sciences China 17 5.842
6 University of Ottawa Canada 14 4.811
7 Fujian Academy of Agricultural Sciences China 13 4.467
8 Fudan University China 13 4.467
9 Nanjing Agricultural University China 11 3.78
10 Cornell University USA 10 3.436
11 Yangzhou University China 9 3.093
12 Minist Agr China 9 3.093
13 University of Punjab Pakistan 8 2.749
14 China National Rice Research Institute China 8 2.749
15 Ohio State University USA 7 2.405
16 Southwest University China 5 1.718
17 Shanghai Jiao Tong University China 5 1.718
18 Louisiana State University USA 5 1.718
19 International Rice Research Institute Philippines 5 1.718
20 China Agricultural University China 5 1.718
Flores S 117 134 46.05%
Dutton A 4

101 5 Environmental Entomology 22 7.586%

PLos ONE(14 4.828%) Journal of Economic

20 6 Entomology 9 3.103% Journal of

5 2 Integrative Agriculture 8 2.759%
1 2003 9 6
—2015 Bt 36
Top 20 5 Agriculture 86 Entomology 60
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Table 4 Top 20 authors of articles on Bt rice in the world during 2003 to 2015
. Amount % of 291 Institute Country
Rank Author Of literature
1 Peng YF 41 14.089 . . . China
Chinese Academy of Agricultural Sciences
2 Ye GY 25 8.591 Zhejiang University China
3 Li YH 19 6.529 ) ) . China
Chinese Academy of Agricultural Sciences
4 Wang F 18 6.186 Zhejiang University China
5 HuC 15 5.155 Zhejiang University China
6 Altosaar | 15 5.155 University of Ottawa Canada
7 Lin YJ 14 4.811 . ) . China
Huazhong Agricultural Universit y
8 Chen XP 13 4.467 . ) ) China
Chinese Academy of Agricultural Sciences
9 Tian JC 12 4.124 Zhejiang University China
10 ChenY 12 4.124 . . ) China
Chinese Academy of Agricultural Sciences
11 Romeis J 11 3.78 Univ Georgia USA
12 LuBR 11 3.78 Fudan University China
13 Wu WX 9 3.093 Zhejiang University China
14 Husnain T 9 3.093 COMSATS Inst Informat Technol Pakistan
15 Guo YY 9 3.093 . . . China
Chinese Academy of Agricultural Sciences
16 Ye QF 8 2.749 Zhejiang University China
17 Yang X 8 2.749 Fudan University China
18 Wu KM 8 2.749 i i . China
Chinese Academy of Agricultural Sciences
19 Hua HX 8 2.749 . . . China
Huazhong Agricultural University
20 Ge F 8 2.749 Chinese Academy of Sciences China
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Table 5 Top 20 authors of cited articles on Bt rice in the world during 2003 to 2015
/
. L Total/Average annual Institute Country
Rank First author Publication year | |
citation frequency
1 Flores S 2005 117/9.75 New York University USA
2 Dutton A 2003 101/7.21 . Switzerland
Swiss Fed Res StnAgroecol&Agr
3 Stotzky G 2004 94/7.31 New York University USA
4  High SM 2004 75/5.77 University of Ottawa Canada
5  Schroder M 2007 73/7.3 . DENMARK
Danish Inst Food & Vet Res
6 ChenH 2005 73/6.08 , Huazhong China
Agricultural University
7  Saxena D 2004 73/5.62 New York University USA
8 ChenM 2011 71/11.83 Cornell University USA
9 Kazama T 2008 71/7.89 Tohoku University Japan
10 Tang W 2006 67/6.09 . . . China
Huazhong Agricultural University
11 Sharma HC 2004 66/5.08 L India
Int Crops Res InstSemi Arid Trop
12 Toenniessen GH 2003 65/4.64 Rockefeller Fdn USA
13 MehloL 2005 63/5.25 The University of England
Newecastle Upon Tyne
14  BashirK 2004 63/4.85 University of Punjab Pakistan
15  Delmer DP 2005 54/4.5 Rockefeller Fdn USA
16  WuWX 2004 52/4 Zhejiang University China
17  CraigW 2008 51/5.67 Biosafety Unit Italy
18 LiuW 2008 48/5.33 Zhejiang University China
19 Kumar S 2008 45/5 Indian India
Grassland & Fodder Res Inst
20 Rongl 2007 42/4.2 Fudan University China
Lietal. 2014 Flores S 2005 ““Soil
Biology & Biochemistry””
73 6.08
20 ChenH 2005 ““Theoretical
and Applied Genetics””
5
403 282 111 101 75 52 1 031
117 9.75 29.67% 19.83 6
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Table 6 Top 20 publications of articles on Bt rice in the world during 2003 to 2015

Rank Name of source publication Amount of literature % of 291

1 Environmental Entomology 22 7.56
2 PLoS ONE 14 4.811
3 Journal of Economic Entomology 9 3.093
4 Journal of Integrative Agriculture 8 2.749
5 Transgenic Research 7 2.405
6 Journal of Agricultural and Food Chemistry 7 2.405
7 Field Crops Research 7 2.405
8 European Food Research and Technology 7 2.405
9 Scientific Reports 6 2.062
10 Pest Management Science 6 2.062
11 Crop Protection 6 2.062
12 Soil Biology Biochemistry 5 1.718
13 Food and Chemical Toxicology 5 1.718
14 Biological Control 5 1.718
15 Plant Cell Reports 4 1.375
16 Journal of Soils and Sediments 4 1.375
17 Euphytica 4 1.375
18 Ecotoxicology 4 1.375
19 Plant Soil and Environment 3 1.031
20 Plant Biotechnology Reports 3 1.031
Plant Biotechnology Journal 3 1.031
Plant and Soil 3 1.031
Journal of Invertebrate Pathology 3 1.031
Environmental Toxicology and Chemistry 3 1.031
Environmental Pollution 3 1.031
Ecotoxicology and Environmental Safety 3 1.031

Crop Science 3 1.031
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Table 7 Top 20 reaearch areas of articles on Bt rice in the world during 2003 to 2015
Rank Reaearch area Amount of literature % of 291
1 Agriculture 86 29.553
2 Entomology 60 20.619
3 Plant Sciences 53 18.213
4 Biotechnology Applied Microbiology 40 13.746
5 Food Science Technology 30 10.309
6 Science Technology Other Topics 25 8.591
7 Environmental Sciences Ecology 25 8.591
8 Biochemistry Molecular Biology 23 7.904
9 Toxicology 20 6.873
10 Chemistry 19 6.529
11 Life Sciences Biomedicine Other Topics 6 2.062
12 Genetics Heredity 6 2.062
13 Nutrition Dietetics 5 1.718
14 Zoology 4 1.375
15 Physiology 4 1.375
16 Microbiology 4 1.375
17 Geology 4 1.375
18 Pharmacology Pharmacy 3 1.031
19 Public Administration 2 0.687
20 Developmental Biology 2 0.687
Cell Biology 2 0.687
Business Economics 2 0.687
Biophysics 2 0.687
&8 2003—2015 Fitt F4E Bt ZEHRKFEMFTHEZ Top 20 WA E & 5KIR
Table 8 Top 20 funding support the research on Bt rice in the world during 2003 to 2015
Rank Funding agency of literttmu:eunt % of 291 Country
1 National Natural Science Foundation of China 43 14.777 China
2 Special Research Projects for Developing Transgenic Plants 9 3.093 China
3 National Gmo New Variety Breeding Program of PRC 9 3.093 China
4 Ministry of Science and Technology of China 8 2.749 China
5 Natural Science Foundation of China 7 2.405 China
6 NaFional Program of Development of Transgenic New Species of 7 2 405 China
China
7  National Basic Research Program of China 6 2.062 China
8  Ministry of Science and Technology of China 6 2.062 China
9  Fundamental Research Funds for the Central Universities 5 1.718 China
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255 8 (Table 8 continued)
Renk Funding agency of liteil':::r)zm % of 291 Country
10 g?g?jgllztli%noﬂsglience Fund for Innovative Research Group of 5 1718 China
11 National Program on Key Basic Research Projects 973 Program 4 1.375 China
12 National Geneticalliy Modified Qrganisms Breeding Major P_rojef:t 4 1375 China
Technology of Environmental Risk Assessment on Transgenic Rice
13 Ministry of Agriculture of China 4 1.375 China
14 Zhejiang Provincial Natural Science Foundation of China 3 1.031 China
15  Zhejiang Provincial Foundation for Natural Science 3 1.031 China
oyl o o N Tansgni Gy reding f s e am
17 Postdoctoral Science Foundation of China 3 1.031 China
18  Natural Sciences and Engineering Research Council of Canada 3 1.031 Canada
19 Natural Science Foundation of P R China 3 1.031 China
20  National Special Key Project of China 3 1.031 China
National Nature Science Foundation of China 3 1.031 China
National Key Basic Research and Development 973 Program 3 1.031 China
National Gmo New Variety Breeding Program of the PRChina 3 1.031 China
Nationql Gmo New Variety Breeding Program of the People 3 1.031 China
Republic of China
Key Project for Breeding Genetically Modified Organisms 3 1.031 China
111 Project 3 1.031 China
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