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Status Analysis on Plant Molecular Biology in
China from 2006 to 2015 based on Bibliometrics

LU Yao', SONG Min**

(L.Institute of Agricultural Information, Chinese Academy of Agricultural Sciences, Beijing 100081 ; 2.Institute of

Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract: Plant molecular biology is the theoretical foundation of plant genetic engineering, and has important
significance for guiding crop genetic improvement and breeding of new varieties. Summarizing the paper production
about plant molecular biology in China, objectively evaluating China’s fundamental research level and impact in this
area, understanding its development status and changing trends, are of significance for independent innovation of seed
industry in China. Taking Web of Science database as literature resources, this study collected high-level research
literature enunciable on plant molecular biology from 2006—2015, analyzed the status and development trends both on
published paper quantities and their impacts by bibiliometrics method, and compared with the major countries in this
research field. Besides, this paper also described the distribution character of outgoing journals, productive authors
and high yielding affiliations, financial source and international cooperation situation. At the same time, it revealed
the research hot spots of plant molecular biology in China. The results show that during the past decade, 3 841 high-

level literatures (IF=4.0) on plant molecular biology were published by Chinese scientists, accounting for 16.74% of
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the global total, ranking the second place in the world. The annual publishing quantity presented a tendency of yearly

increase. Since 2012, China ranked the second in the world. The gap between China and the United States reduced

day by day. The paper impact was also been improved, but there was still bigger gap between China and the leading

counties like the Netherlands and United Kingdom. In conclusion, this study would clarify the global development

configuration of plant molecular biology, excavate the leading affiliations and scientists in this area, and ravel out the

cooperative relationship between China and the other countries, trace the financial source and explore research hot

spots. It would also assist Chinese plant molecular biology scientists to discern their international standing in this

field, find out their own advantages and potential, discover existing problems and gap, so as to provide references for

the disciplinary development of plant molecular biology.

Key words: Web of Science; plant molecular biology; bibliometrics analysis; citation impact

Yo F A2 AR T KT ERF TR
R R A 38 B S PR A A A A
HE A PR LB, SR 2> T A
{1 S SN A Ay B AR B A AR A
Yy or A= Wy 2 R R TR TR ) B S, X A
Py O R B Rl B AR R AE
LR AR BEE YR BN A
SR o AL A B R R R T AR B T
FUR ik i, 3 [ BbE G AR Y R R A 2
DIRE L K2 S R S S A
oL SRR (Y — R B UR S S A H R AT
TFHAR A R A R 2 E T AR 2016
A 55 B BN A 1< = B SR AR R
Rl 7G0T o B A B R R H BT
F | BORH SRR HEA T
BRI SRR, 33X XA 73 A ) 2 B Ak A
AR T H A ER BT L, FOULE A 3R A
O3 FLE WA AT S S B B 5 KT B e T, T
iR NI i R AR A A 3, o e ik BRA T ol
AR SEAHEM L,

FARBSCERH AT R F 2 g, U
XSAEY) 531 W) 2 ik SRR R A T 5 e B 1Y
FARBSOR A FOKF I E AR, SCTIESCHY

SCHRTH R AT B A TF B 8 B3, AR
AR R PPN R 538 0 A5 235 T B, T) Bt i e ke
SEARICTAVER RGN, B, BHE S SO B3
Bl Ve RIS E B TR BT
FHTFAEY 400 2 (B BAR B o TR W2
AR FE AN SE R IE R £, TEBAEN X 1994 -2003
A [ R R 4 43T A A R 5 SCHRVE TR G
B 53T, AE AR X SCAZ 0 B e S0, A SC R
Web of Science 4 J 45 k5, LA 2006-2015
AP ()R B2 AW o3 LE ) 2 U R R 15
Ml PR~ = 4.0 119 75 AKSEAIF 5% STk S B 98 6 42, %o
BE T R ] 5 A R R AR IR S R KT S
HR R RIS I T T TR R BORORD R A 4 3R
1% U & SCRY TR 2R AR, 38R T SN 5T
PSR EA RN RIS % Nt
Oy T R AR R S

1 BIERERFARTE

1.1 HiIERR

LI Web of Science Ui & b B4l K U5, 2% 1k
W AW T A )2 F 5T A5 ) BsF 2011 -2015
A5 AR T =4.0 B9 50 (AR 1) 1R

x1 ENSTFEYZTBHEZHT
Table 1 Key journals of plant molecular biology research field.

HE# LURIPR 7 ISSN R A5 B
Rank Journal title Impact factor Citable items

1 Nature 0028-0836 41.458 897

2 Nature Biotechnology 1087-0156 41.388 114

3 Science 0036-8075 34.921 828

4 Cell 0092-8674 32.857 437

5 Nature Genetics 1061-4036 32.197 195

6 Nature Cell Biology 1465-7392 20.001 133

7 Molecular Cell 1097-2765 14.708 329
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gk
HE T4 i . WA T B R
Rank Journal title Impact factor Citable items
8 Genome Research 1088-9051 14.381 171
9 Genome Biology 1465-6906 13.168 230
10 Molecular Biology and Evolution 0737-4038 13.002 264
11 Cell Research 1001-0602 12.393 75
12 Nature Communications 2041-1723 12.001 3192
13 Genes & Development 0890-9369 11.579 210
14 Nature Protocols 1754-2189 11.296 136
15 PLoS Biology 1545-7885 10.731 183
16 Development Cell 1534-5807 10.730 228
7 Proceedings of the.National Academy.of Sciences 0027-8424 10,285 3 281
of the United States of America
18 Plant Cell 1040-4651 9.880 215
19 Current Biology 0960-9822 9.733 442
20 EMBO Journal 0261-4189 9.387 179
21 Nucleic Acids Research 0305-1048 8.647 1234
22 PLoS Pathogens 1553-7366 7.758 693
23 Bioinformatics 1367-4803 7.685 766
24 New Phytologist 0028-646X 7.554 481
25 PLoS Genetics 1553-7404 7.481 745
26 EMBO Reports 1469-221X 7.413 116
27 Plant Physiology 0032-0889 7.367 477
28 Journal of Molecular Cell Biology 1674-2788 6.983 43
29 Molecular Plant 1674-2052 6.885 116
30 Molecular & Cellular Proteomics 1535-9476 6.632 247
31 Plant Journal 0960-7412 6.468 334
32 Plant Cell and Environment 0140-7791 6.443 208
33 Journal of Experimental Botany 0022-0957 6.229 567
34 Plant Biotechnology Journal 1467-7644 5.951 115
35 Biochimica et Biophysica Acta-Gene Regulatory Mechanisms 1874-9399 5.55 133
36 Biochimica Et Biophysica Acta-Molecular Cell Research 0167-4889 5.261 296
37 DNA Research 1340-2838 5.235 43
38 Plant and Cell Physiology 0032-0781 4.847 217
39 Molecular Plant Pathology 1464-6722 4.819 87
40 Genetics 0016-6731 4.808 296
41 Biochimica Et Biophysica Acta-General Subjects 0304-4165 4.805 250
42 Molecular and Cellular Biology 0270-7306 4.782 314
43 Current Issues in Molecular Biology 1467-3037 4.474 6
44 Journal of Biological Chemistry 0021-9258 4.403 2 506
45 Journal of Proteome Research 1535-3893 4.341 471
46 Genome Biology and Evolution 1759-6653 4.257 242
47 Biochemical Journal 0264-6021 4.116 323
48 FEBS Journal 1742-464X 4.082 310
49 Plant Molecular Biology * 0167-4412 3.874 129
50 Journal of Molecular Biology * 0022-2836 3.621 280

¢ * (Plant Molecular Biology) F1{ Journal of Molecular Biology ) it 5 4F52 i K F AR T 4.0, {HRT#H 1E 2011 4F 2013 4F 2014 4 AU 5200
T ERR T 4.0, J5 & 16 2011 4F 2014 4F 2015 4E A2 A 78R T 4.0, JF B S QUSIN B 2200 BN AR R AR VIR,

Note ; * The 5-year impact factor of <Plant Molecular Biology> and <Journal of Molecular Biology> were both below 4.0, nonetheless the former
journal’ s impact factor of 2011, 2013 and 2014 years were all above 4.0, the same as the latter journal’ s impact factor of 2011, 2014 and 2015
years, and both of them were significant journals in plant molecular biology filed, so the literatures published on these two journals were brought
into the scope of data collection.
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FA R, LA AR SR A, KRS R 5%
WEVEY, W% ML ELTAED LA K e ¥R
S LAY EIT 74 RO T AR W2 B
EIROE ka0 B NI E AN =P (B B L 72 8 T i g 4
R F W) SCHk 2 B R BF 5838 5C (article ) FIIF5Y
Pt (letter) , K AR & 2006-2015 4F, 313k
FRAEK 22 947 /AT G SRR IC % b EAE
K2R ICHK 3 841 F o
1.2 MiIRFA*E

PL1.1 HRAR R ARG 22 947 B ARk T
A KR S E A B A i B InCites B
WFEM-E& Y DLSCik 4 0 2, G Al
SEM T PIAS AR R % 3R E AR P AR W 2R AR
B KR S0 B PR RN & e S S A B
FE AT ELE 0T 5 DATR R 22 AR % 400 K
() 3 841 i i KT SCHk MW S BEAR %o H: & SC A
Tl R SCVEE R SCHLA 5% Bl IR A PR G VRS
LR oA R AR SHEAT T i S e 1 R 5| SCR2 e g 43
Bro FEASSCHY, LI SCA 4R B R X805 DIRR AN
WM T, B S S M ) i B AR b
IF HAER L WA SCEm T, SR 2ERHE
ARV SR M 48 AR5 BT iR SCRE Wil 7 4 BE A8 1k
S PRI SO 51 G 0 32 e H AT 55 R 385
Wi, T2 R AL B T8 SCRE M) Ty 2 T R T H ARAT

2RI SRS T A 1 B TE D 52 i T FE B
REXTIE S 1 10 & R L EA T EAY
ABFFEILXT 2006 - 2015 4F -+ 4F [6] o [ A )
S FHEYA 3 841 R EIKEIFSE e S H i1
] AL T ) 4 P, S R A R, B B
ARIR =8 YK I 32 MR el 4, 22 N T o R BR G
SRR S ) v A B U]/ i) 2 AT SR B4, R
Vosviewer #5222 24 TR C R A LIS
TR EAR 43 A W2 0 9 SRR A 1F 9 4405

2 HBREHW

21 ERSH

M 2 GEitah R, 2006-2015 4E 1], 4
BRIEW) 53T A= W29 i 38 EE & DA k2R S0k
7 805 FHEA S —, 5 EVAEIE 1Y 34.01% ; HROZ
REEE, AR T 3841 B, 16.74% ; fEEAEH
KFECHR 3 599 B, b 15.68% , HE4 =, AL
F et LA R EFEIZ U SCI it SCEK
i FIOS TR RUR . B 5 — T, R E S
SCHAM AR LSS, 7 & SCECR T T AL E K
HE#4 AN, 5 far 25 B [ 92 [ 540 5 A e
BRI 2R,

R2 AEXE=EF10 GLEZK

Table 2 Top 10 countries of publishing articles number.

i Ex R H i o5 ) S
Rank Country Literature No. Porpotion Citation impact
1 FEE USA 7 805 34.01% 49.81
2 *E China 3 841 16.74% 33.80
3 85 Germany 3599 15.68% 46.32
4 HZ Japan 2919 12.72% 42.13
5 YL[E United Kingdom 2 487 10.84% 52.15
6 P France 2337 10.18% 46.5
7 BARF] Australia 1 307 5.70% 46.09
8 PEBEZF Spain 1 146 4.99% 39.85
9 JNZ K Canada 1123 4.89% 41.65
10 a7 2% Netherland 820 3.57% 55.82
22 EEHNT 22015 1 27.61% , k& 321 5 A AF 33 1 1)

i 2 AR E R TR W2 o AR R
TG, B K E SCAE BE & ORI AR T 4Bk (R 3
B Y O R BE T, DA 2006 411 8.21% L T

F(E 1), 2006 4FF% FELE 1240088 & 3C 178 s, HE
FAFREE 7N 32009 4F K SC o EC E A E L T
PN ;2010 88T H A 2012 4F 8 i 18 5 2K
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JEAERES A, W E 2012 4F DLk, Fe AR 4
il I G I S AT B R SCECR: B AR AGR
K ABFH AHERZ 55— S E A H i Ay — e 255
T35 T, 3 A ) R R A R i I K
WG ) WA i & & (Bl 2),2007 2008 43
I S 2 7K T8 SC AR AR 5 | S ) R
TRBE$& T, T 2007 4F 8 8 B A%, B 5 1% 48 br 1E
2008-2012 A1) 4t Fp 48 v /K 1 3T JLAF W) WA
W AR, AR T A 22 T RN SE [ R
AR F TSR B 5, R E Y 5149
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Xof VR R SR B R AT ST o
RIMITHA 2 963 W10 R T PISCER R 107
AT, b7 R Y 77.14% , BB 3R B4 K k3
VEFE R TR H 4R v, 2 T U R & SCTPER TR
{ Journal of Experimental Botany ) Fl1 { Plant
Physiology ) X W 1 7| | (% 3), 7 —J7 i, 78
LT U 2 A — LE TR G T IR
KA R R 58 K S 2,99 % 1Y SCHR I
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Fig.1 Annual distribution of publishing document of main countries.
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Fig.2 Annual change of category normalized citation impact of main countries.
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115 @ K TR A1 T 30 B9, b f 4
42 ik 2T ( Nature Genetics) 15 1.09% ,29 55 'k
Z T {Science) 5 0.76% ,23 % & 7 T ( Nature ) 5
0.60% , 14 s & %% T ( Nature Biotechnology )
0.36%,7 fi K& T (Cell) 15 0.18% , L [A] i} 1. 136
IR R AR ) 03 5 AR U R R A TR
IKFRIBFFAIAZ

24 EXEESHRERXZEA
SCHR A2 A (050 A B4R S WZATF S U}

T A B AT BA R KRR ™ Hh 1 O
IIMT R E ) 3 LR W WS U K S0
PR (R 4)  KBLZ S R R R
HEREEBE (3 ) ARl R E (5 3 ) A
A B2 B (3 ) SFRHOT AL AR AL
fe YRR ok R AR L A2 B H K R A5 i
A ER AT B3 L 47 e A SCRC R 6,
MV B BE SO S LIS SCR 8051 (18
SCREME 1) 84. 7T EAT e iy BB SR )

F3 FIHSCEKEHEERT 10 BRVEAT

Table 3 Top 10 journals of literature number.

He44 LURRIEY S TR CHREL JIT o5 L A 2015 45 i A
Rank Journal title Literature No. Porpotion Impact factor in 2015
1 Journal of Experimental Botany 555 14.45% 5.677
2 Plant Physiology 484 12.60% 6.280
3 Plant Cell 378 9.84% 8.538
4 Plant Journal 357 9.29% 5.468
5 Plant Molecular Biology 270 7.03% 3.905
6 New Phytologist 238 6.20% 7.210
7 Seimnes of tho Unied St of Ao 195 5.08% 9423
8 Molecular Plant 179 4.66% 7.142
9 Plant Cell and Environment 156 4.06% 6.169
10 Plant and Cell Physiology 151 3.93% 4.319
x4 EXHEHEW 12 LHEE
Table 4 Top 12 authors of publishing literature number.
HE44 YE# BB AL RCHE WA Ty
Rank Authors Organizations Literature No.  Citation impact
1 ERH(T Qian Q HrE 4l BHEBE Chinese Academy of Agricultural Sciences 47 58.15
2 ZEFALXH A& Fp 0V K 2% Huazhong Agricultural University 40 49.73
3 HXLAE Deng X W JL3T K2 Peking University 39 46.44
3 2 Wu P WYL K2 Zhejiang University 39 38.21
5 KI5 & Zhang Q F A& fp 0V K 2% Huazhong Agricultural University 35 42.83
5 FERLICY o E Rl B% Chinese Academy of Sciences 35 54.94
7 TER Wan J M FEAVFEBE Chinese Academy of Agricultural Sciences 32 33.69
8 kK LS Zhang D B #3838 K2 Shanghai Jiao Tong University 31 35.39
9 AEST P Xiong L Z #EF AV K% Huazhong Agricultural University 30 43.80
9 FEHLHE Cheng Z K FR[ERL#BE Chinese Academy of Sciences 30 49.90
9 JRABERE Zhu J K HER2EBE Chinese Academy of Sciences 30 19.43
9 FHRIELITY HERL#BE Chinese Academy of Sciences 30 84.77
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2.5 RXHNESHREEXEIEA

K SCHIUAE 531 2 S AT FE R ORI BR AR
JERYTE BEAR, 2 5 9 ERY) 0 TR W) E ST
U R KR SO B m AL, AT LA [
FHEBELL 1 375 G5 A SCHE [ N HLF k8 18 4

R R H S 35.80% P E R K
2R E LB 2EBE 3 LA 423 J A 389 s HEFE
W AR MR SCE M MR E |
FEF AN 52 LA R A rh ol R 2 ) HLAT B R A
PRSI T A R S T ) HE4 ST

R5 AEXEEF110 il

Table 5 Top 10 organizations of literature number.

HE2 IR R ST i LAl W ICEEM )
Rank Organizations Literature No. Porpotion Citation impact

1 FFERLEBE Chinese Academy of Sciences 1375 35.80% 36.80

2 FPE 4L K 2% China Agricultural University 423 11.01% 37.20

3 i E Al BB Chinese Academy of Agricultural Sciences 389 10.13% 43.70

4 ferpll K Huazhong Agricultural University 324 8.44% 43.90

5 WL K2 Zhejiang University 279 7.26% 29.03

6 R RO K2 Nanjing Agricultural University 243 6.33% 30.52

7 JLE K= Peking University 169 4.40% 46.05

8 % H K“*# Fudan University 130 3.38% 36.81

9 IR K2 Shandong Agricultural University 99 2.58% 23.28

10 e K2 Tsinghua University 92 2.40% 51.23

10 R K2 Wuhan University 92 2.40% 23.62

2.6 HEEIRIES T

3 6 AR EAY 3= Wy 00 58 Sk =5 /K 7
WO E A HIR IR, 481138 I e 5 7K
PR CH 55.51% %2 H K A AR B 2 &5 R
B1,21.27%% B % 8 5 SR 9Y % S 1R B i),
Fo U BH X P 2R 9% B BB AR M S B E A o TR
Yy2E SR oY & R (A DGR e A &

QUHrRE S AT A AR A E SR 4% 5T
U8 iy B¢ B 18 SCRE R 1 1 LU B 52 56 [ [
G R Gr 2 SE [ [ 57 AR R e X B Y183
b, H b E O R BT B K 3R B8 SCRAT B e 5
Wi F3, PR 5 1] 38.78 Wk, B 2 v L
PRI R B B B A AR 518 3, 5 S0 )
LI g A BT B R U

R6 XHMEEEEHINMY

Table 6 The main funding agencies.

He#4 SR SCHR B WS ]
Rank Funding agency Literature No. Citation impact
1 E &K B SR Fl #5422 51 2 National Natural Science Foundation of China 2132 26.78
2 [E| R H#H 5 BRI 5T &% 'R 11X National Basic Research Program of China 817 28.43
3 B8 Ministry of Science and Technology of China 378 36.61
4 2 [ E Z Bl #5424 National Science Foundation ( NSF) 356 47.45
5 1 EBL2#BE Chinese Academy of Sciences 330 36.54
] P H R TFIE S H s "
National High Technology Research and Development Program of China
7 HHE#(F B Ministry of Education of China 229 26.75
3 [H [ S7. DA 52 BE National Institutes of Health ( NTH) 175 39.78
9 Ak B Ministry of Agriculture of China 167 38.78
0 R B AR L o 6 o .

Fundamental Research Funds for the Central Universities
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27 ERE1E

B PR A TS SO 5T 4008k P 45 6] sl 45 A LR ]
PR A VE 2SI 8l B B =W, VF 2 P9 = B
bR V8 598 SCH 52 ) A — 5 19 1E A 6 %
R A 4y T AR ) S 5 AT TR AR
KR 3 841 Ji imy KV SCHR A 47.77% (1 835
) HAEPRGES =, HhRE S EE NG E
I &Y, 58.09% GRS, B 1066 -5 3¢ [
G, HAb G ER 2 B E 0 A 15 E (204 5,

11.12%) & [ (186 f, i 10.14%) F1 H 4 (162
Fai, i 8.83%) . TEWSCREM 107 1, T E 5 R
AAEE R A RIS SCEE 1 (% 7) B 8 & TR E
RFAEICHEEIR ) 33.8 R (£ 2) 492 S
FHEE R e O A R A RS, B
LRI

7 8 SR IR EAEM Y o FLE Y 2E T Uk & 2%
R KSR S Y E S AENL, o 8 bl >k
€ [, A 45 9 B AR P AN 7 r 98 [ K 2%, 2 0 ok

x7T EXHER 10 CEEEXER

Table 7 Top 10 collaboration countries of publishing literature number.

HE# X (HEPR RSCHE FIF it L A WS ]
Rank Collaboration country Literature No. Porpotion Citation impact

1 FH USA 1 066 58.09% 44.09

2 i Germany 204 11.12% 55.79

3 JL[E United Kingdom 186 10.14% 60.52

4 HZ Japan 162 8.83% 54.48

5 %K Canada 144 7.85% 44.81

6 IH. Australia 140 7.63% 54.89

7 [ France 119 6.49% 65.34

8 fif 2% Netherland 71 3.87% 57.89

9 i [E South Korea 62 3.38% 64.53

10 F+2 Denmark 55 3.00% 96.42

R®8 ENXHEW 10 LEIEE I
Table 8 Top 10 collaboration organizations of publishing literature number.
HE# BRI VEPR RSCHE WICHR 1
Rank Collaboration organizations Country Literature No.  Citation impact
1 TR JE WK 2% University of California System FHE UsA 223 61.32
2 FEE LM FEB United States Department of Agriculture (USDA) FE USA 116 69.51
3 ey K24 Purdue University % [E USA 103 48.71
4 BE45 IR K2 Comnell University F [ USA 75 100.95
5 HBE K2 Yale University F[E USA 70 53.53
o 2L T [
6 Centre National iiiiiﬁrﬁiﬁﬁciﬁtiﬁque (CNRS) iA[H France 64 65.23
7 NG EFAS L IE A~ University of British Columbia JNE K Canada 58 37.14
M G 2% [z
8 Institut National ({lzilli;li%i}ﬁi}kjﬁz:;r%:mmique (INRA) A [ France 36 70.38
9 36 K2 University System of Georgia F [ USA 52 96.6
10 W F TR K2 University of Arizona 2 [E USA 51 77.84
FT AN 37 K2 Towa State University [ USA 51 65.75
FURE TR ot i 2% 51 70.43
Wageningen University & Research Center Netherland
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Lk L s R 2245 7 1 B, TS5 4L
AR A S, 8 i B AR = 52 g, Horh 5 56 [ R
HIRR A AE R R S ) fi sy, T 8|
FHHERE 100 Y0, 526 EA IR R 7 2 E 2 R0
WFFERE i 2 FURS TR R A 058 PO SR LA 19 5
VER S s 1t 1 70 Wk, BEHT R LEALAS
B VX F EHZ I AU E SR ) A58 K1
ARSI
2.8 WRBESW

9 R ERY o> A A A S A
B IR 43 v A 2 R/ TRl A3 9 T LA
FH ARG I (arabidopsis , 868 X ) Fl/K i ( rice, 545
W) ST FE R 53 1 A= 1) 2 0 s /K P8 S0y
PR GR  HE—2fRE ] 3 A TR 7R 1240 4k
MBS GTR B T AE LR 5 A J7 ). DRI EEA
S IRV A o S e e~ QS I =2y B~ S 1 < B S I
(genome,65 X ) [ 4k (evolution, 61 K ) | 48 7
(variation, 50 ¥X) A1 Y11k ( domestication, 32 K ) &
JTE B W 5T @ X R R B ( cloning, 17 ¥X;
molecular cloning, 11 ¥X) | % JI| (identification , 87
) A1 H: Dy i W 5% (functional analysis, 35 ¥K;
functional characterization,22 YK ) , H:H" QTL 5& i
( quantitative trait loci, 17 ) £ ARAT & FE P € 7
1 A QMW B TR WA g, E R
XFE A ) 38 (abiotic stress, 42 ¥K) HY i 52 P
(stress tolerance, 47 X ), B4 % i 5 ( drought
tolerance ,48 X ; drought resistance, 13 X ) . i £;
(salt tolerance, 48 YK ; salt stress, 31 ¥K) . Mt {5
(cold tolerance, 12 ¥X ) F1Ti #4 3 (heat stress, 11

U B R AL B TS ; ORLPICR 19 A= 6 hi
SZARYE AR5 T RS AR 4SS T TR
(abscisic acid,69 YK ; ABA ,24 ¥X) . £ (ethylene,
40 %) K E (auxin, 18 W) | il 3 % M AR
( brassinosteroid, 24 X)) . 75 % ( gibberellin, 17
W) AR I (jasmonate, 11 1K) ZFAHYIK R ;
T AN K T o5 R LA SR ) LA
W, FEW LR F 1 & (seed germination, 38
W), R R &K & (root growth, 20 ¥K; root
development, 17 ¥X ;root elongation, 12 X)) JEfii A&
= (embryogenesis, 22 YK ). 40 B B% FEH ( cell
proliferation , 14 ¥X) AHHI 1= (cell death,48 ¥X) |
M A 3 % (leaf senescence, 26 X)) . b ¥ X &
(pollen tube growth, 22 ¥X; pollen development, 20
W) SEWEGE B, BEAh, /N RNA (small RNA, 14
YK microrna, 28 ¥ ). DNA H Z {4 ( DNA
methylation, 24 ¥X ) | B 2 1k ( phosphorylation , 21
W) SRR SR A T TR £, T R
WF 5 TR s P R SR DR R 24, T RE
FEAE R R P B R SR A A oY T At
AL o FARicBoR ; WA rlRER d Tk Ay
RS TR, WAEPIR O3 T W7 s i A Tl e A
SRR A IRl , Lo i AR R 1 8 Ay A
W DGRAR KA E b2 A R R L i
PR Al B L WA 2 R B PUORT AR OC
BEAh, WA B RNA FHEER B A1E 2006 453K 7430
DURA PR R e | B s AR ) o3 1 AR W) o7 0
B AR AT T I BT L

®Y9 EHMEER
Table 9  High frequency subject terms.

HE44 R K HE# R W

Rank Subject terms Occurrences || Rank Subject terms Occurrences
1 IR IF Arabidopsis 868 11 FZ 4K Receptor 55
2 7KAE Rice 545 12 +52 Drought 54
3 R+ Transcription factor 117 13 2875 Mutation 50
4 MM P Tolerance 116 14 P Kinase 49
5 P Resistance 113 15 HEIA T Cell death 48
6 =914 B Biosynthesis 111 16 it £k Salt tolerance 48
7 7% MR Abscisic acid 69 17 RSV Stress response 40
8 FHH 4 Genome 65 18 ZJfi Ethylene 40
9 11k Evolution 61 19 FF % Seed germination 38
10 HEHFRIK Gene expression 61 20 Y4k Domestication 32
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