H33% H2 W K &R 2 Vol.33 No.2
2014 4 4 SOYBEAN SCIENCE Apr. 2014

& T SCI-EXPANDED SR K EM RIS D

R 2 S PN
(LR RRE B K485 15 R REBFFEBR  C3E 100081 2. s AR B PRI BRI/ M5 7 AR 110 AL 100081)

@ ZE:JET Web of Science -5 1 SCI-EXPANDED ¥4 , 5% FISCHR I H 2707 vk, LA 50 vp [ 36 1 1995 ~ 2013
SRR AT SO R IR, 430 T AR [ 28 HUA A 255 R0 1) 6038 S8 B K5 T IR 27 03 A1 R SO
FEFENGOL . 5Bl CiteSpace INF B AT ML 2 il K WFFE BORFA R0 IR 1% , LM R 7R R 43 BT T K A5 1 S i
TR U, S5 R 3R W 11995 ~ 2013 4F SCI-EXPANDED i 2 LI 5% 17 576 F K GAHCHIFR I8 3C, & Y36 190
FLVEF R A 122 DMEZM S 879 MNP . 1830 A B sh RS 56 (G L HAHIES G AR SEF T 18 3
BH FERT S AL 5 AN AR TR AL S FUI 57 R 27 R o 2 S LA I8 SC BB v o R R R AR SG I8 3C
¥ H AL E T S AL VEH b £ ERM# S Hartman G L Shoemaker R C .Boerma H R Nelson R L i KkB#% Cober
E R, #CEHEART S A7 F) 4351 /& Crop Science  Journal of Agricultural and Food Chemistry  Journal of the American
0il Chemists Society , Agronomy Journal £l Pesquisa Agropecuaria Brasileira, 3 FBE PR F K2 B BRI
PR AOl-#5 228 B AR TR A5 R . REAr T AW A DR R B R N TR 5
BEBER BRSO R A= P S 7 2 T ORI SE R T U o v 1 DR S AT 50 A A PR USSR K SF- 28 245 T 5
HS (B B R e 1 P R R e SR e A 2, [ BRI Rt — 4 T

K : KRS WF5T ; SCI-EXPANDED ; SCHik i & ; CiteSpace IlI

&4y 2K5:8565. 1 XHRERIRAEG A X EHE 10009841 (2014 )02-0232-17

Global Soybean Research Dynamic Analysis Based on SCI-EXPANDED
Database
YANG Guang-ming'? | LI Suo-ping' ,HAN Tian-fu’

(1. Institute of Agricultural Economics and Development , Chinese Academy of Agricultural Sciences, Beijing 100081 , China; 2. National Soybean Industri-
al Technology R & D Center, Institute of Crop Science,Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract: We analyzed the amount of soybean-related articles and the citation of research countries, institutions , authors , and
journals based on SCI-EXPANDED database of Web of Science. Literature co-citation maps associated with soybean research
and knowledge were generated by CiteSpace III information visualization software,and it directly demonstrated the knowledge
base and research forefront of soybean. The results showed that a total of 17 576 soybean research articles from 122 countries
were published, with the 36 190 authors belonging to 5 879 organizations. The number of articles increased by year in general ,
and the top five countries by article number were the USA , Brazil , China, Japan, and South Korea. In terms of article quality,
the United States Department of Agriculture, lowa State University, and University of Illinois excelled to other organizations.
Hartman G L,Shoemaker R C,Boerma H R, and Nelson R L from USA ,and Cober E R from Canada were the top five produc-
tive authors for soybean research in the world. Articles were most frequently published in Crop Science, Journal of Agricultural
and Food Chemistry, Journal of the American Oil Chemists Society, Agronomy Journal and Pesquisa Agropecuaria Brasileira, fo-
cusing on the categories of plant sciences, agronomy, food science & technology, agriculture-multidisciplinary, chemistry-ap-
plied , and biochemistry & molecular biology. The research forefronts covered the areas of soybean molecular biology, plant pro-
tection, genetics and breeding, processing and quality , transformation technology ,soybean meal ,and biodiesel. In general , China
has ranked high in soybean research scale and levels in terms of publication number, but the number of high-impacted articles
was insufficient. It was proposed that more efforts should be put on soybean research in China to improve its international influ-
ence.
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Fig. 1 Number of soybean-related articles in China and the world during
the period from 1995 to 2013
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Fig.2 Number of countries publishing soybean-related articles in SCI-cited journals during
the period from 1995 to 2013
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Information about the top 20 countries by the number of

soybean-related articles during the period from 1995 to 2013
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GIEES PenlE  RBREIK

ig X 5 H 45%
2:{ Cifw comiim No. Cited Cited % Average ; i:ji
of articles rate/ % times cited times
1 2£JE USA North America 6476 89.855 108466 16.75 99
2 L PY Brazil South America 2200 70.545 13438 6.11 42
3 F1[E China Asia 2063 76.054 18570 9.00 52
4 H A Japan Asia 1861 86.351 24069 12.93 59
5 i [# South Korea Asia 884 82.919 8985 10. 16 40
6 fin£ kK Canada North America 842 85.867 10665 12.67 45
7 E[1 India Asia 811 65.968 3969 4.89 28
8 [rf#R 4% Argentina South America 425 81.647 4832 11.37 33
9 PHHPESF Spain Europe 355 90. 141 4648 13.09 30
10 2 [E Germany Europe 318 85.535 5484 17.25 41
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Rank Country Continent Ne- Clted Cited B Average H index
of articles rate/ % times cited times
11 WFFI . Australia Oceania 307 91.857 5411 17.63 37
12 #:[H France Europe 302 88.411 5761 19.08 38
13 A Ttaly Europe 241 87.552 3505 14.54 31
14 +HH Turkey Asia 228 71.930 2211 9.70 23
15 FRBY) Tran Asia 219 58. 447 845 3.86 15
16 Yi [ England Europe 212 94.340 4272 20. 15 35
17 J& HFiF. Nigeria Africa 202 68.317 882 4.37 16
18 722 Netherlands Europe 144 89.583 2321 16.12 28
19 1% % Poland Europe 127 72.441 1195 9.41 18
20 %% [ Thailand Asia 122 77.869 916 7.51 18
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Table 2 Changes of top 10 countries by the number of soybean-related

articles during the period from 1995 to 2013

M HE/¥ Rank

Year 1 2 3 4 5 6 7 8 9 10
1995 USA Japan Canada  France Brazil ~ Germany China India Italy Australia
1996 USA Japan India Canada Brazil France Germany Australia China Argentina
1997 USA Japan Brazil Canada India  Australia China France Germany Italy
1998 USA Japan Brazil Canada  France India China Germany Australia Argentina
1999 USA Japan Brazil India Canada China Argentina Spain Australia France
2000 USA Japan Brazil Canada India China South Korea Argentina Italy Australia
2001 USA Japan Brazil India China Canada South Korea Argentina Germany Australia
2002 USA Japan Brazil China Canada India South Korea Nigeria Germany Argentina
2003 USA Japan Brazil South Korea China India Canada Argentina Australia France
2004 USA Japan Brazil China  South Korea India Canada Spain Argentina Australia
2005 USA Japan Brazil China  South Korea Canada India Germany Argentina France
2006 USA Japan China Brazil South Korea Canada India Spain Argentina Turkey
2007 USA Brazil China Japan  South Korea Canada India Argentina Spain Nigeria
2008 USA Brazil China Japan South Korea India Canada Spain Argentina Turkey
2009 USA Brazil China Japan  South Korea India Canada Iran Turkey Spain
2010 USA China Brazil Japan  South Korea Canada India Spain Argentina Turkey
2011 USA China Brazil Japan South Korea India Canada Argentina Iran Turkey
2012 USA China Brazil Japan  South Korea India Canada Argentina Iran Spain
2013 USA China Brazil Japan  South Korea India Canada Iran Argentina Spain
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Fig.3 Number changes of organizations publishing soybean-related articles in
the world during the period from 1995 to 2013
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Table 3 Top 20 organizations by the number of soybean-related articles

during the period from 1995 to 2013 in the world

WICHH  HRBRIE) BsIRE RRso

Hery SR P . H 4841
No. PWSA Cited Average
Rank Organization Country H index
of articles /% times cited times
1 ZEEAFR United States Department of Agriculture( USDA) USA 1872 10. 651 32693 17.46 65
2 S BFL N A7 K2 Towa State University USA 769 4.375 15358 19.97 51
3 R K2 University of Illinois USA 688 3.914 11960 17.38 49
4 EL PG ST B Brazil 559 3.181 3811 6.82 29
Empresa Brasileira de Pesquisa Agropecuaria( EMBRAPA)
5 2295 B K 2% University of Missouri USA 409 2.327 7565 18.50 41
6 H A M 78 oty Japan 356 2.025 4417 12.41 30

National Agricultural Research Center of Japan
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HR3
HE — 5% WICHHE 2Bk %ﬁjlv@éﬁz T 5 10O —
Rank Organization Country Ne- PVSA Cited Average H index
of articles /% times cited times
7 Ikl 5 4 7= LR Agriculture Agri-Food Canada  Canada 324 1.843 3641 11.24 31
8 B JE 953k F2 University of Minnesota USA 316 1.798 6711 21.24 43
9 A [E Bl % Chinese Academy of Sciences China 310 1.764 2631 8.49 26
10 bR AR B AR 37 K 2% North Carolina State University USA 302 1.718 4375 14.49 33
11 MR Z RN ST K2 Ohio State University USA 280 1.593 4293 15.33 32
12 B[ {6 K2 University of Arkansas USA 269 1.530 3093 11.50 28
13 W2 Purdue University USA 258 1.468 5612 21.75 36
14 AR RL K2 University of Nebraska USA 255 1.451 8075 31.67 42
15 ZARE K2 Universidade de Sao Paulo Brazil 252 1.434 1707 6.77 19
16 TRV K2 University of Georgia USA 238 1.354 3663 15.39 30
17 AR B N 37 K 2% Universidade Estadual Paulista Brazil 232 1.320 982 4.23 15
18 AR Universidade Federal de Vicosa Brazil 229 1.303 1270 5.55 19
19 “E IR F K2 University of Guelph Canada 208 1.183 2618 12.59 28
20 % B3k M 37 2 Florida State University USA 196 1.115 3153 16.09 30

PWSA ; Percentage by world soybean articles. The same below.

1995 ~2013 4¢3 SCLIR ST E LIS AT 640

A R FRIBIC2 063 o WA SCHIM A i ok 5
KT 100 R HIA 4 DU (i 0.625% ) ,50 ~ 99 i
HS54H(H0.781%),10 ~49 509 57 4~ (5
8.906% ) ,2 ~9 WiHyA 221 4~( 5 34.531% ) , & ¢
15 BYAT 353 A HLH (7 55.156% ) o 1F A& SCHERi
10 LR R R (3 4) A 8 AR ,2 4
NBHIFBET o AERHIF B ST, o RS B 18 SOk
2, 36 310 F 5 E AL BEA B 3Lk R 5L 184
*x4

Fot P E R BE R 2 — i, fERE T,
AV KA S 185 i AR A SCHUM T HERA 5 2 025 7
AR (178 ) FIZR LA K= (96 ) 43571
554 TGS . BSIUCECRE 1 000 KA 4
8, 70 e P ERR A2 B L R AL B R Rt
R A K 8T R A L 10 Ay
HAEIA RAMEE Ry HIg8m T 15 1y
B 732 b FE R 22 B | o O B2 e L g A AR
bR R E AL R R R I R

1995 ~2013 FHEXR R K EMEX SCHIEXHERFR 10 AN

Table 4 Top 10 organizations by the number of soybean-related articles published
in the SCI-cited journals during the period from 1995 to 2013 in China

HEE e WICHH  HARERI %&FJl S G EE TINS5 H 3%
Rank Organization Ne- PVSA Cited Average H index
of articles /% times cited times

1 i [E B4 B8 Chinese Academy of Sciences 310 1.764 2631 8.49 26

2 A [E 4Rl K 2F China Agricultural University 185 1.053 1383 7.48 18

3 A [E Rl Bl BE Chinese Academy of Agricultural Sciences 184 1.047 1829 9.94 22

4 B F AR K2 Nanjing Agricultural University 178 1.013 1733 9.74 19

5 ZrAb gl k2% Northeast Agricultural University 96 0.546 458 4.77 12

6 VLRI A2 Jiangnan University 73 0.415 398 5.45 1

7 WHT Fc2 Zhejiang University 71 0.404 691 9.73 15

8 45K 2# National Taiwan University 64 0.364 728 11.38 17

9 eG4l K 2% South China Agricultural University 52 0.296 655 12.60 15

10 AERGPE T K~ South China University of Technology 41 0.233 176 4.29 8
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Fig.4 Change of number of authors publishing soybean-related articles in the world
during the period from 1995 to 2013
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Table 5 Top 20 authors by the number of soybean-related articles during
the period from 1995 to 2013 in the world

HEF fE# 5] WA %Bi?l{i(éﬁ( sl H #5481
Rank Author Nationality No. of articles Clted Average H index
times cited times
1 Hartman G L USA 115 2038 17.72 27
2 Shoemaker R C USA 98 5170 52.76 35
3 Boerma H R USA 87 1681 19.32 25
4 Nelson R L USA 83 1704 20.53 23
5 Cober E R Canada 82 779 9.50 16
5 Fehr W R USA 82 1076 13.12 18
7 Gai J Y China 80 811 10. 14 14
8 Burton J W USA 78 870 11.15 18
9 Lee SH South Korea 73 1212 16.60 19
9 Palmer R G USA 73 723 9.90 15
11 Smith D L Canada 72 1167 16.21 20
12 Carter T E USA 67 1086 16.21 21
13 Diers B W USA 65 1264 19.45 21
14 Utsumi S Japan 62 1634 26.35 22
14 Of J H USA 62 1384 22.32 19
16 YuDY China 60 300 5.00 9
17 Voldeng H D Canada 58 560 9.66 12
18 Krishnan H B USA 57 828 14.53 18
19 Ishimoto M Japan 56 634 11.32 15
20 Moreira M A Brazil 55 271 4.93 9
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Table 6 Top 10 authors by the number of soybean-related articles published

in SCI-cited journals during the period from 1995 to 2013 in China

WA

BT 1K TR BI85 B

articles times cited times
1 2R Gai ] Y 80 811 10. 14 14
2 MFEER Yu D Y 60 300 5.00 9
3 YR LW B 53 221 4.17 9
4 [%:3% . Chen S'Y 50 804 16.08 16
5 ERANAE Qiu L J 44 415 9.43 13
6 K& Zhang J S 34 724 21.29 15
7 EFYS Han Y P 31 153 4.94 7
8 XYk Liu X B 30 148 4.93 7
9 WV Chang R Z 25 202 8.08 8
9 Jb TLH Teng W L 25 129 5.16 6

2.5 EXHTIHD

1995 ~ 2013 4F ] f: ¢ I % % 8% SCI-EXPAND-
ED Wi R AR SCHFSE 18 SC Ry T34 1 702 Ffr,
Horb, 830 T 100 J A A FIAT 26 Fir( (f51.528% ) ,
50 ~ 100 5y 41 Fh( 5 2.409% ) ,21 ~49 517 110
Fh( 5 6.463% ) ,6 ~20 5519 317 F( [ 18.625% ) ,
2~5 545 564 Bl (5 33.137% ) ,1 I 644
il (7 37.838% ) o #OCHE KT 50 I HIAEA 67
B, 200 8 423 F, (K TZIRSCE Y 47.923% . H
B S AT AR Y, 36 R A G 9818 SO I I8
BAEHE 2 FF 2005 4R35 ] 300 AP LA 1 ,2012 45K F|
A 515 F

ETHT 1995 ~ 2013 AEAHF FAERT

AHSCHIFSEI8 SCEL H T 20 A7/ SCT SR T, Horp
LT FPAESRE A, o5 55% , 5351 9 Bl 7E v 42
[ ey 22 SRR HARS BRI [ b, /T 20 i
SCI H ) & F ) R G AH A 5818 SO 45 2800 S AR
PR R R A BRRLEOR A e A
JiTi, 3% 20 R AL 4 766 F, 5 EUR SCERY
27.116% ., { Crop Science) i #K 5% i [N 1 A&, H)
SE R G k SCHE e 2 0 W, K SC e
) 5.126% . AR KB, & 52w PR 391 ) 4n
{ Nature ) ( 5 Wi Kl 1 38.597,2 %) .{ Nature Genet-
ics) (R K1 35.209,1 %) .{Nature Biotechnolo-
gy) MR 7~ 32. 438 ,4 45 ) . Science) (5 M A 1
31.027.2 £5) .(PNASY (Wi [H T 9. 737,30 £5) .
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Fig.5 Number of SCI-cited journals publishing soybean-related articles during the
period from 1995 to 2013 in the world
F7T 1995~2013 R FRIFHATHXHTICXHBER 20 G SCI BRI T
Table 7 Top 20 SCI-cited journals by the soybean-related research article number
during the period from 1995 to 2013 in the world
HEF P S it [ 51 2012 4E5 M T R i BRG]
Rank Source journal Country Impact factor in 2012 No. of articles PWSA/ %
1 Crop Science 2 [E USA 1.513 901 5.126
2 Journal of Agricultural and Food Chemistry ZE[E USA 2.906 483 2.748
3 Journal of the American Oil Chemists Society FE USA 1.592 346 1.969
4 Agronomy Journal F[E USA 1.518 328 1. 866
5 Pesquisa Agropecuaria Brasileira L PG Brazil 0.661 313 1.781
6 Weed Technology ¥ USA 1.113 230 1.309
7 Plant Disease ZE[H USA 2.455 219 1.246
8 Theoretical and Applied Genetics i [E Germany 3.658 208 1.183
9 Plant Physiology ZE[F USA 6.555 202 1.149
10 Food Chemistry #i[H England 3.334 201 1.144
11 Journal of Animal Science F[E USA 2.093 163 0.927
12 Indian Journal of Agricultural Sciences E[ B India 0.177 154 0.876
13 Bioscience Biotechnology and Biochemistry H 7K Japan 1.269 147 0.836
14 Weed Science ZE[H USA 1.759 136 0.774
15 Canadian Journal of Plant Science &K Canada 0.716 135 0.768
16 Journal of Plant Nutrition F[E USA 0.526 132 0.751
17 Plant and Soil i 2% Netherlands 2.638 123 0.700
18 Field Crops Research far 2% Netherlands 2.474 120 0.683
19 Poultry Science 2 [E USA 1.516 113 0.643
20 Revista Brasileira de Zootecnia Brazilian Journal P4 Brazil G 112 0.637
of Animal Science
41t Total 4766 27.116
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2.6 BXHERSHERIHF

1995 ~ 2013 4F SCI-EXPANDED %% & J%E It 5% 11
RGAHIHE I8 S o 157 422, Bl 6 B,
REWEFER 22 B0 A58 B AR YK, 1995 4E 0 58
A~,2012 4FIA B L 110 A4S, L 1995 AFEHE AN 13T
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Fig.6 Changes of the number of categories for soybean-related articles during the
period from 1995 to 2013

2 8 51t T 1995 ~ 2013 4 SCI-EXPANDED i
A SR AT T8 SCRCH 7 S i 20 44 19 2 B
(TR, A B SCRRFE I R T 2408,
Hop R ICHAE 1500 F5 LD ERA Y R 2% B

BRI Al -#5 A8 NS A A A
T AW 6 AR A AR 2 AR A
PR 3 AFRIY S SCRERRAE 2 000 R LA L o

=8 1995~2013 FHFAKEMXHARIEXHEFAT 20 LHHARFE
Table 8 Top 20 categories by the number of soybean-related articles during
the period from 1995 to 2013 in the world

He¥ 2R W ICHH i Rk A
Rank Category No. of articles PWSA/%
1 ¥y Plant Sciences 4100 23.327
2 252 Agronomy 3898 22.178
3 £ B2 F1$E AR Food Science & Technology 2797 15.914
4 Al -5 R Agriculture, Multidisciplinary 1725 9.815
5 4L Chemistry , Applied 1548 8. 807
6 WAk 2E R4y A W) % Biochemistry & Molecular Biology 1510 8.591
7 A AR S RN P E 2% Biotechnology & Applied Microbiology 1251 7.118
8 Ak I B ELE Agriculture , Dairy & Animal Science 1004 5.712
9 4388} 2 Soil Science 728 4.142
10 AL AL PE Genetics & Heredity 701 3.988
11 I FE R Nutrition & Dietetics 619 3.522
12 [ 1% Entomology 544 3.095
13 fil 2% Horticulture 486 2.765
14 {2 T Engineering , Chemical 466 2.651
15 Rl Environmental Sciences 367 2.088
16 P2 2 Veterinary Sciences 334 1.900
17 A3HFAL2: Chemistry , Analytical 332 1.889
18 JK =% Fisheries 312 1.775
19 14 412 Microbiology 296 1.684
20 AeMb T2 Agricultural Engineering 291 1.656
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#2500 1995 ~ 2013 43 SCRCH Jaiy 20 {2
AR EARSC B K Rk (T 7)), e R 7 o7
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K3 2001 AETHIRIIEIG I, SHEY ARk 25

Hh [ R R R PSR DGR SO B T 104 A7
Bk R SCEE AT B, K30 100 F5 R E R~ E R
9 A (158.654% ) ,50 ~ 100 F 9 9 4~ ( 5 8.654% ) ,
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ARI7 I FE T JLAR R 32 B AL 5t 4% = A gt
etk A2 TR AR TR AF 22 BHE 1995 4 K S
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—=m— Agronomy

—a— Food science & Technology
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—@— Biochemistry & Molecular Biology
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‘Environmental Sciences
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‘Agricultural Engineering

1995 ~2013 F 5} FXEFHREXRIECHEER 20 LFREIE BB EUHE

Fig.7 Changes of top 20 categories by the number of soybean-related articles during
the period from 1995 to 2013 in the world

(1546.154% ) ,1 §&fg 16 A~ (515.385% ), Hop

=9

HEA T 10 B2 5 11 FERT 10 44364 —3K, HUR
SLERNHIRYE | R0 AT HEA T E AT 10 44,
e SCREE 300 55 1L (AT RIS B RH2E A A
2 (R 9).

1995 ~2013 FHELARAEFARBRXIEXHBER 10 HFER

Table 9 Top 10 categories by the number of soybean-related articles
during the period from 1995 to 2013 in China

Hev WHoE 7 In) WICHH i 2Bk L]
Rank Research direction No. of articles PWSA/ %
1 FE#)2 Plant Sciences 508 2.890
2 B BRI R Food Science & Technology 397 2.259
3 4252 Agronomy 249 1.417
4 i FA4E2% Chemistry , Applied 215 1.223
5 He W AR 25 RS 84 2% Biotechnology & Applied Microbiology 214 1.218
6 H WAL S R4 FLE )% Biochemistry & Molecular Biology 207 1.178
7 fe k-2 F} Agriculture, Multidisciplinary 161 0.916
8 k% T2 Engineering , Chemical 117 0. 666
9 WAL SR MM Genetics & Heredity 106 0. 603
10 #.% Horticulture 99 0.563
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#2501 1995 ~ 2013 4F i[5 R K BT SE
AR SCRERT 10 457 A AH S 27 BHI 18 SR H 22 b 3h
S 8) AR R BT By iy~ R & I T8
KRG K r B B, F o DU A 0 KR bR,
ST B SH 1B I NN A EE 7/ 5 % N VA S 7 €
Yy dia) . 5T FROR G TR A SCRAR [, 1995 4F
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~—— Biotechnology Applied Microbiology
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Fig.8 Changes of top 10 categories by the number of soybean related articles
during the period from 1995 to 2013 in China

2.7 AXXABEMENST

10 nTLAE I, KERMF T/EE R A 17 #
TBS K FRAE 30, IR R IR R, & SCH ks F)
92.672% ., HIK, #i% B M H RS Ch bR £,
S350 903 1152 B, DUEIS SCBREHEESS 5 7,
A 705, R ESCEY 0. 398% , 43 5l & R e Ok

FEEEHT) (20 5 (O prikes) (17 5D (i
Praa) (14 55) (i) (6 5D (Wb S
B RE) (5 5 (R A B 2 2R (3
) (B A2k (2 5 (R 724D (1
Fi ) (TP 224 (1) A2t g ) (1 5)
10 R FIY) L

F 10 1995~2013 FEH R FRXEHEXHRIST R ARIES R
Table 10 Languages for global soybean related articles during the period from 1995 to 2013

Hery A B H i 2R L
Rank Language No. of articles PWSA/%
1 Hiif English 16288 92.672
2 W% F 15 Portuguese 903 5.138
3 H 1 Japanese 152 0. 865
4 PEHEF1E Spanish 76 0.432
5 I iE Chinese 70 0.398
6 815 German 29 0.165
7 V18 French 18 0.102
8 W 221 Polish 12 0.068
9 1% Russian 8 0.046
10 + H-Hi#E Turkish 7 0.040
11 FETLIE Czech 4 0.023
12 £ 7 F| i Hungarian 3 0.017
13 1i51% Korean 3 0.017
14 EAFNIE lalian 1 0. 006
15 7 P %E 1 Lithuanian 1 0.006
16 5k i Malay 1 0.006
17 FEIRYEV - 55 % 13 iF Serbo-Croatian 1 0.006
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2.8 KEHRMBLESH

WokE SEHAIE 9T AT 0T 5 S — 2H 2 Y 3 A A
SRAE RS IR, T RAF 5 T B R D
BAE R 2 SOk R 51 SR 3 S s R
CiteSpace Il "2 %4k, 7€ Node Types ik 1% £ Ci-
ted Reference Y530, 3= 51 {a] 3 I ( Term Source ) ¥
SCHRARAT ( Title) 4 2 ( Abstract) A7 SCHE ] ( Au-
thor keywords ) Fl1#" Ji& 56 4 17] ( Keywords plus ) , £
P& AR S50k (Pathfinder ) , B4l il UM 52 top30),

Network: N: '
Pruning: Pathfinder

\ £
Lunmr‘,as,/sﬁ, J BIOL CHEM ..
J

© LAEMMUIUK, 197

IR 5 Sk 1995 ~ 2013 4F, B 8] F Bt ( Years Per
Slice) [fELE 1, BIKE 1995 ~ 2013 4F43 % 19 A BE
PEATALIR, (5| SO (C) Fghs Mk (CC) (2t
Pn| 2 (CCC) 43 E 2 (2,3,15),(3,3,20),
(3,3,20) , B 47 #14 Je 45 21 SCHR 4 5 0 1R ik
(FE9) . ikt F R G 5| F Y e 52w g SCHR,
HEAAHT 10 437 1Y STHR UL 11, 33 26 5 H Y 15 5 STk
T R HHE R A S AT A IR A

VANSOEST PJ, 1991, J DAIRY SCI ...
sr\m.m 1980, PRINCIPLES

NATURE ...
VERWR, 1971, CROP SCI ...

= |
FOLCH J, 1957’, Jf‘\nuﬂ— BRADFORD MM, P70, ANALBIOCH -

&9

'.‘. 1989, MOL CLONING LAB MANU ...

DERES, 1987, GENOMICS —
1999, CROP SCI ...
APPL GENET ...

by SONGQJ, 2004,
,<\ 7

SCHMUTZ J, 2010, NATURE ...

1995 ~2013 £F 57 K S HH X KRBTk L4 51 &R ElE

Fig.9 Literature co-citation map of global soybean related research during the
period from 1995 to 2013

TG G Y T A SCHR AT UKL b 3R 3 A4
P

— e B I 5 T S T I AUESE : Lowry O
H SETRAAHE IR AR 1050 2 1 2 75 125 5 Laemmli
U K A48 18 B BE I HL vk 7 ¥ S R H] 5 Bradford M
M A28 T R AR 1 0T- YU 4 T A P H R B
o E A E 75 Lander E S A4 T lim RO
FERIIR N PEAS 3 75 1% ; Sambrook J SEA41 T 43
SERERY 75 s Vansoest P J M40 T REE£F4E P PEGR IR
L YERNAETE R NS S E SR 1 7

TRRKERBOBRSY  Fehr W R 45 5 I
KREAKKFOBAL 1@ mAbdliig, Wafe X TR
B FEAE AR AN AR B AR D 25 A s U Y ) A3 A
LU NISRECYERE o NS I A S N & TAN ) 2 3
2534 R1 ~R8 3£ 8 MR FH I,

SRR T R G E A 5 1 B B 5E : Cregan P B
S5 F0 Song Q J AEHEAL T 4G Y & B K1Y , Schmutz ]
LT AR AN

TESZX 3 AN HIEBERY I 52 SCERI R T K
WFFE T Y AR R

F 11 1995~2013 F iR KEF RS BRI #0051 3CHk : B 5 ATIE B AR B A
Table 11 High-cited literatures by global soybean research:knowledge base
of research forefront during the period from 1995 to 2013
BT IR (=4 AEGY WICEH KT
Cited times Authors Year Article title Source journal
726 Fehr W R,etal 1971 Stage of development descriptions for soybeans, Glycine max Crop Science

(L. ) Merrill




2 W14 . 55T SCI-EXPANDED (i 5K SL 58 3 25 43 245
gk 11
IR =2 A B30 H AT
Cited times Authors Year Article title Source journal
561 Bradford M M 1976 A rapid and sensitive method for the quantitation of microgram Analytical Biochemistry
quantities of protein utilizing the principle of protein-dye binding
511 Laemmli U K 1970 Cleavage of structural proteins during the assembly of the head of Nature
bacteriophage T4
374 Cregan P B,et al 1999 An integrated genetic linkage map of the soybean genome Crop Science
365 Sambrook J,et al 1989 Molecular cloning:a laboratory manual. Vol. 3 Cold Spring Harbor Laboratory Press
301 Song Q J,et al 2004 A new integrated genetic linkage map of the soybean Theoretical and Applied Genetics
293 Schmutz J,et al 2010 Genome sequence of the palaeopolyploid soybean Nature
250 Lowry O H,et al 1951 Proteinmeasurement with the folin phenol reagent The Journal of Biological Chemistry
245 Lander E S 1987 A database concept for clinical research and patient data-manage- Genomics
ment
211 Vansoest P J 1991 Methods for dietary fiber,neutral detergent fiber,and nonstarch pol- Journal of Dairy Science

ysaccharides in relation to animal nutrition

X 1995 ~ 2013 AR G AR S 5898 SCHEAT
PG RE T, 32 12 FIH T kR 20 MRS, [
BB SCRIMTSERTHT . FTLUA Y, i SR R
B RE LR 7 ANJ5 i — KT
R TR 7T HRHAE SSR ARiC RTG530 B0 H sk
WM I R R GAEY I, WnBE AL | 46k

RGLH 5% R 8 A 50 R R B 3B 25 5 D R
LA TR R S5 5 G 0 7 SR e K S R LK
FLERE A RIS TJE R G N EOR, WA AT
ISP IR e AL B AR BIEFE 5 7N TR T ) SRk
XF EUMTA R ACAE T oK oA B AR R RS O
TR BB SE ; -E A ) ST o

BV H R AU s =R R E R, O

x12

1995 ~2013 F it R X S RA R LB L W5 B EARIR - HARATIE

Table 12 Identification of literature co-citation clustering of global soybean related

research : research forefront during the period from 1995 to 2013

5K Cluster RIRN :3'8 K Cluster EHARIN i 3'8
Cluster label Note in Chinese Cluster label Note in Chinese
0 Molecular characterization S FHHIE 10 Glycinin HEREN
1 Sudden death syndrome PEHC IR 11 Mosaic virus iALR Tk
2 Genetic base I LAl 12 Canola meal SRR
3 Short-season condition ER= NP QT 13 Pachyrhizi KREFHH
4 Lipoxygenase N Wi & A i 14 Extraction PEHL
5 Agrobacterium AT 15 Corn-soybean meal diet TR TR
6 Isoflavone content K A 16 Management system EHAES
7 Hemiptera A8 H 17 Genetic modification WA R
8 SSR fij PRI P51 18 Biodiesel HE W SEh
9 Phaseolus vulgaris E35) 19 Oncorhynchus mykiss K Ihh
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Fig. 10 Literature co-citation map of soybean related articles in China during the
period from 1995 to 2013
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Table 13 High-cited literature by Chinese soybean research articles:knowledge base of research forefront

IR = EEO)

Cited times Authors Year

130 H
Article title

R

Source journal

86 Song Q J,etal 2004
84 Schmutz J,et al 2010
77  Cregan P B,et al 1999

76 Bradford M M 1976

A new integrated genetic linkage map of the soybean

An integrated genetic linkage map of the soybean genome

A rapid and sensitive method for the quantitation of microgram quantities of

Theoretical and Applied Genetics

Genome sequence of the palaeopolyploid soybean Nature

Crop Science

Analytical Biochemistry

protein utilizing the principle of protein-dye binding

54 Laemmli U K 1970
phage T4

42 Fehr W R,et al 1971

39 Zhang W K, et al 2004

Stage of development descriptions for soybeans , Glycine max( L. ) Merrill

Cleavage of structural proteins during the assembly of the head of bacterio- Nature

Crop Science

QTL mapping of ten agronomic traits on the soybean ( Glycine max L. Theoretical and Applied Genetics

Merr. ) genetic map and their association with EST markers

38 Ma F R, et al 1999 Biodiesel production:a review

35 Doyle J J 1990

35 Tamura K,et al 2007

MEGA4 :molecular evolutionary genetics analysis( MEGA ) software version 4.0

Bioresource Technology

Isolation of plant DNA from fresh tissue Focus

Molecular Biology and Evolution
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Xt 1995 ~ 2013 AF v [ 2 35 A R MK G ARS8
SCHEAT IS RIS T, 3 14 B T ki 20 4
R, Wt h ORGSR I . AT A
REWFBIFTHTRECT LA AT S A J7 i —J2
REINT 5 & B BIETE - QRS R 28 ZE R X i 2%
BRIV NG VTR R A1 B TR AN i
S NI T it J3E X6 DR T XU 14 52 W S A ) AT

T3 TIRFEIE ORI AR M AR R
IS ; =R RG> T A W)~ AE 5T - ANk IR 73 B |
A N ERIN IR TSNE & 203 e T SN
B Z2ZSPERY T 5 5 DU 2 R AR BRI 5 AL R 4E
LH2 §ff RS R 5 B KA i HARBE 5T X i
T 8 A B SORNE A AAA RE E BRBIE S 5 TR R
BHIFST - QA 1 SR S A DR IS o

& 14 1995 ~2013 S EXEH KR TSI R AR - ARATE

Table 14 Identification of literature co-citation clustering of Chinese soybean

related research during the period from 1995 to 2013 :research forefront

R%E E-E S A ;i34 ®%E RIARIN (38
Cluster Cluster label Note in Chinese Cluster Cluster label Note in Chinese
0 Amino acid analysis SR 10 Fermented soybean meal BT
1 Dissociation fi s 11 Transesterification HEAS e iz v

2 Regeneration A 12 Pattern R

3 Isolation B 13 Black soybean Ly NG

4 QTL RSN VA=Y 14 Antioxidant enzyme activity AL BRE T

5 Fragment length polymorphism h B 2 5 15 Juvenile Japanese flouder H A 4y oF fif

6 P-nitrophenyl phosphate hydrolysis X4 HE A BERR 7K fift 16 RAPD REAILY 1 S A

7 Soybean lipoxygenase pNH kR e 17 Cytology 4 ff

8 Maize/soybean strip TR/ KGR 18 Different extrusion temperature ENGE RIS

9 Physiological response HEHR I N 19 Isoflavone S

FEpr T R S E RS BT, A e N2

3 i

MR Fr B 25 2R AT U i 5K S
FERRIE SR H AR R B4R BTSSR . B
P H AR R E 2 LLA SCER 6 476,2 200,
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FESAE SCR H B AR P K, 2010 4F LUR 72U it
P2 A K EAWOIR BT A A RIS T
HUH SR 45 R
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