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Abstract: Plant functional traits, a bridge between plants and the environment, significantly
influence the function of the ecosystem and can reflect the corresponding changes of plants to the
environment. The bibliometric method which is a common research tool used in various fields for
systematic analysis, can help us understand the research progress of the relation between plant
functional traits and environment and provide reference data for researchers. An effective
bibliometric analysis based on the Web of Science database, was carried out to provide insights into
research activities on functional traits and environment from 1992 to 2017, especially recent eight
years. The Thomson Data Analyzer (TDA) and Ucinet, Netdraw, Excel were used for data mining,
quantitative analysis and visualization mapping. Analyzed aspects included the number of publications
per year, the subject category, main countries and institutes and their comparison, peridicals
distribution and highly cited papers. The results showed that: (1) In the past 26 years, the number of
papers on plant functional traits and environmental research had been steadily increasing,
especially in the last nine years, the growth has accelerated. (2) Research topics mainly centered
on specific leaf area, leaf area (index), photosynthesis (photosynthetic characteristics), leaf
thickness, leaf shape, leaf nitrogen content, Chlorophyll and chlorophyll fluorescence, specific
root length, and environmental factors of light, temperature, water (water use efficiency and
drought, etc.), fertilizer (nitrogen, phosphorus), CO: and so on. Stoichiometry is widely used in
this field. (3) During 2009-2017, developed countries such as Europe and America are the main
force in this field. The number of American publications and the quality of documents were the
world leading. China ranked second in the number of articles in the field, second only to the
United States, but the cited frequency and H index of all literatures were low. The Chinese
academy of sciences ranked the first in the number of publications with absolute advantages, but
the quality of the literature needed to be further improved. (4) Top10 periodicals in this field were
of high quality, among these publications eight were JCR division Q, and the other two were JCR
division Q2. Plant and Soil and Plant Ecology ranked first and second respectively in terms of
article quantity. (5) Top 10 highly cited papers published in eight kinds of periodicals, and the first

authors respectively from the United States, the Netherlands, Canada, Germany and France.
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Table 1 Retrieval type of plant functional traits and environments research
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Name Result
(1w TS=(("leaf thickness” or "leaf lifespan” or ”’specific leaf area” or "’leaf
e tissue density” or leaf carbon concentration” or “leaf nitrogen
WE A% . .
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Content” or “root N:P” or (root “mechanical composition”) or plant




"ecological stoichiometry") and (soil nutrient or soil organic matter or
soil nitrogen or soil total nitrogen or soil available nitrogen or soil
phosphorus or total phosphorus or soil available phosphorus or soil
carbon or soil aggregate structure or soil moisture or soil bulk
density)) not TS=(apple or "white yam" or rice or maize or barley or
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Fig.1 Number and proportions of SCI articles on plant functional traits and environments

research during 1992-2017
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Table 2 Annual change in the number of papers published in the top 10 countries on plant

functional traits and environments research during 2009-2017

S xE R M =] pPE| VEPET mEX w2 P
Year USA China  Australia German Brazil France Spain Canada Netherlands UK
2009 40 17 16 9 4 9 6 7 9 9
2010 28 19 19 5 14 5 8 8 6 6
2011 39 31 13 19 12 5 14 14 11 11
2012 43 29 15 13 15 12 13 5 7 3
2013 65 33 9 14 19 13 10 11 9 9
2014 48 43 23 15 21 19 14 8 7 7
2015 44 62 18 21 16 17 18 9 13 12
2016 52 71 23 23 13 22 13 16 16 12
2017 62 75 32 27 19 19 21 13 11 15
Bt
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Table3 Annual change in the number of papers published in the top 10 institutions on plant functional

traits and environments research during 2009-2017
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53 & Wageningen USDA WL
(University California CNRS Florida Minne
INRA CSIC University CSTRO
) University University University
2009 13 6 6 3 2 4 5 6 3 5
2010 13 2 2 2 2 5 3 4 5 3
2011 24 5 2 1 9 6 6 3 9 1
2012 25 10 8 3 5 3 2 4 4 2
2013 20 9 8 5 5 4 8 3 2 1
2014 27 12 8 9 6 5 6 4 3 6
2015 46 15 7 12 10 6 3 5 3 5
2016 46 10 11 11 6 11 4 7 5 5
2017 35 12 8 11 12 5 6 4 7 8
Hit
249 81 60 57 57 49 43 40 41 36
Total
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S (FHESE, 2017).
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Agricultural Research, CSIC- Spanish National Research Council, CNRS-French National Center for Scientific Research, USDA-United
States Department of Agriculture, WUR- Wageningen University Research Center, SUSF- State University System of Florida, CSIRO-
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Fig.3 Comparison on scientific research strength on plant functional traits and environments research

between major countries and between major institutions
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R 5B FAHR I RS, 208 PHe . PUREE&RMScE .. R4 ET 10 M2 a0 T, &
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BOCEFT 10 A7 AT AR =5 E, Hd JCR 70X 8 M T35 8 Q1 X, F4h 2 R
Q2 X H 2017 MK 1 (IF) >3 HF 7 #, Hr Global Change Biology ] IF it
T 8o MR T I S A K, 10 AR T 3 ANES, a3k E 7 R i 2E 2 Fh
EE 1l

R4 HEWIHEEREUR Top10 FCHIT K HE M S

Table 4 Top10 journals on plant functional traits and environments research and their impacts

1 ) o / - JCR ﬁj\lz‘
Fe5 Tl BOCE R SRR T (TF) AR 5% ICR
Number Journal Number of articles Impact Factor ~ Country .

partition
, T =
1 Plant and Soil 63 3.306 Q1
Netherlands
T =
2 Plant Ecology 49 1.759 Q2
Netherlands
%
3 PLoS ONE 43 2.766 Q1
USA
1 of Ecol <H
4 Journal of Ecolo 41 5.172 1
gy USA Q
osiol HE[E
5 Tree Physiology 41 3.389 Q1
UK
Functional %
6 35 5.491 Ql
Ecology USA
Journal of %
7 33 2.658 Ql
Vegetation Science USA
hytol <H
8 New Phytologist 33 7.433 1
ytolog USA Q
Global Change %
9 31 8.997 Q1
Biology USA
%
10 Oecologia 31 3.127 Q2
USA
¢ U0 2017 SRR

Note: Impact factor data is published by JCR in 2017.
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(ZEESE, 2017; MR 9555, 2014). 3 5 72 2009-2017 FAHY T AEPER 5 PR EEHT 78 S0 T
10 7 (¥ B 51 SCRRIFAR DGR B e INEE—1EF B S0, 10 S CR B TERERIZE SR,
Hrb, EESE. M2 8. mEAL EEREES LR AHTISRIEE, Toplo [5CHk A
FAE 8 F I I, New Phytologist 1 Journal of Ecology # & AN 2 5, HA 6Btk
RAEFHH 6 AR . WNREBFERE, 5RERT 20004, 3FERT 2010 4, 1
FRFT 2011 4F, 540 1 RRET 2012 4 B 515 T8 A (1 2 4if 221 Pooter, H T~ 2009

R FRAE New Phytologist I/ H A Causes and consequences of variation in leaf mass per area

(LMA): a meta-analysis ) 3C 5, HAE5A0RES] T 803 K.

2 5 Top10 F# 51183
Table 5 Times cited of top 10 papers on plant functional traits and environments research in WOS
. } i N RN
75 SRR H (= SRR Bl B
Published
Number Title First author Source Citation
year
Causes and consequences of variation in
Poorter, H
1 leaf mass per area (LMA): a New Phytologist 803 2009
% Netherlands
meta-analysis
Community assembly and shifts in plant
trait distributions across an Cornwell, WK
2 Ecological Monographs 481 2009
environmental gradient in coastal Jn#EK Canada
California
A global study of relationships between
Ordonez, JC Global Ecology and
3 leaf traits, climate and soil measures of 323 2009
1 2% Netherlands Biogeography
nutrient fertility
Differential responses to changes in
growth temperature between trees from Way, DA
4 Tree Physiology 303 2010
different functional groups and biomes: 2 [# USA
areview and synthesis of data
Resource stoichiometry elucidates the
Johnson, NC
5 structure and function of arbuscular New Phytologist 265 2010
J [ USA
mycorrhizas across scales
Ecoenzymatic stoichiometry of
Sinsabaugh, RL
6 microbial organic nutrient acquisition in Nature 230 2009
J [ USA
soil and sediment
7 Quantifying photosynthetic capacity Kattge, J Global Change Biology 228 2009



and its relationship to leaf nitrogen & Germany
content for global-scale terrestrial
biosphere models
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