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Analysis on research progress of synthetic biology in agricultural field

ZHANG Luo, WANG Zheng-yang, JIANG Jian-dong, CHEN Li
( Nanjing Agricultural University, Nanjing 210095, China)

Abstract: This paper mainly took the literature related to synthetic biology in agriculture included in Scopus from
2016 to 2021 as a sample, and bibliometric analysis method was used to reveal the current status and development tendency
of research in this field, and to explore the superior research institutions, platforms, geographical distribution and develop-
ment strategies related to synthetic biology at home and abroad. The results showed that agricultural synthetic biology disci-
plines were widely distributed, with many related studies, high-quality academic output and high attention, and had great
potential and space for development. European and American countries, especially the United States, occupied an absolute
dominant position in the field of agricultural synthetic biology. From the development of agricultural synthetic biology in va-
rious countries, policy guidance and platform construction played an active role in promoting agricultural synthetic biology
research. Model organisms, methods, food, soil carbon sequestration, and marine biology were the hot areas of synthetic bi-
ology research in agriculture, and research buzzwords were mainly distributed in model animals and plants, microorgan-
isms, and field crops. Synthetic biology has entered agricultural research and will influence the development of agricultural
research to a greater extent in the future. Therefore, researchers in the field of agriculture should actively pay attention to
the development of synthetic biology technology, strengthen cooperation and communication, and build relevant platforms to
promote the development of synthetic biology in agriculture.
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Table 1 Output in the field of synthetic biology and agricultural synthetic biology from 2016 to 2021
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Table 2 Journals of synthetic biology in agriculture from 2016 to 2021
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Table 3 Collaboration on academic output related to synthetic biol-

ogy in agriculture from 2016 to 2021
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Table 4 Top ten countries in terms of total citations of academic
output related to synthetic biology in agriculture from
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Table 5 Top five institutions in terms of total citations of academic output related to synthetic biology in agriculture in the United States, the

United Kingdom and China from 2016 to 2021
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Table 6 Topic clusters with more than 90% prominence in agricul-

tural synthetic biology from 2016 to 2021

. T, F57 $h
e W DAL
(%)
1 Arabidopsis, Plant, Gene($UEGST M4, FEH) 98.528
2 Soil,Biochar,Soil organic carbon( T3, A=W, 138G 98.127
HLA)
3 Metagenome , Probiotic , Bacteria ( 2 541, 354218, 41 98.930
T#)
4 Forest,Landscape , Plant (ZEAK, 00, AH4) 95.452
5 Ocean,Lake,Dissolved organic matter (VVE, VA, A 94.582
A

6 Salmonella , Escherichia coli, Listeria monocytogenes (7% 92.910
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Fig.2 Keyphrases graph of agricultural synthetic biology relat-

ed research from 2016 to 2021
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Table 7 Organisms in the top 50 keyphrases of agricultural synthetic biology from 2016 to 2021

SCHREC ()
b EL/ES
2016 4F 2017 4F 2018 4E 2019 4F 2020 4E 2021 4
BB RIS (Arabidopsis) 40 60 86 109 123 60
BE 41 ( Zebrafish ) 11 25 29 24 30 19
Z %% ( Bombyx) 2 11 12 18 20 10
WA KIHFFHE ( Escherichia coli) 60 51 61 73 81 31
fi#+} ( Brewer yeast) 15 22 21 32 43 15
JIAH ) ( Adeno sssociated virus) 13 12 14 10 10 6
W 4% ( Bacteriophage ) 20 16 25 30 23 15
lRIES JKF (Rice) 29 56 62 118 161 91
/NZE (Turgidum subsp. durum) 5 9 22 23 34 23
E K (Zea mays) 8 23 20 31 47 36
K7 (Soybean) 7 3 9 18 34 28
74 (Tomato ) 4 15 29 34 47 34
LA (Potato) 5 11 10 14 24 9
¥ ( Nicotiana tabacum) 20 34 24 27 45 18
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