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Abstract
In this study, we determined the temporal trends of publications by Brazilian authors on phytoplankton and compared 
these trends to those of other Latin American countries as well as to the 14 countries ranking ahead of Brazil in terms 
of scientific publication. To do this, we investigated phytoplankton studies published in an international database 
(Thomson-ISI). The data showed that Brazil plays an important role among other Latin American countries in the 
publication of these studies. Moreover, the trend of studies published on phytoplankton in Brazil was similar to trends 
recorded in the developed countries of the world. We conclude that studies can be more deliberately targeted to reduce 
national and international asymmetries by focusing on projects with large spatial scales and projects that concentrate 
on less-studied geographic regions, thus encouraging increased productivity in remote areas of the country. Associated 
with this is a necessary increase in high-impact journal publications, increasing the quantity and quality of Brazilian 
scientific studies on phytoplankton and, consequently, their global visibility.

Keywords: Brazil, global rating, latin america, scientometrics.

Produção científica brasileira sobre estudos fitoplanctônicos: determinantes 
nacionais e comparações internacionais

Resumo
Esse estudo teve por objetivo determinar a tendência temporal das publicações sobre fitoplâncton de autores brasileiros 
e comparar essa tendência com outros países latino-americanos, bem como aos 14 principais países em termos de 
publicação científica. Para isso, investigou-se artigos sobre fitoplâncton disponível em uma base de dados internacionais 
(Thomson-ISI). A tendência da produção científica de autores brasileiros foi superior a maioria dos países latino-
americanos. Além disso, essa tendência foi similar ao dos países desenvolvidos do mundo. Conclui-se que futuros 
estudos devem buscar reduzir as assimetrias nacionais e internacionais, concentrando trabalhos em grandes escalas 
espaciais e em regiões geográfica menos estudadas, incentivando assim, o aumento da produtividade em áreas remotas 
do país. Associado a isso, destaca-se a importância de aumento de publicações de brasileiros em revistas de alto impacto, 
aumentando a quantidade e qualidade dos estudos científicos brasileiros sobre o fitoplâncton e, consequentemente sua 
visibilidade internacional.

Palavras-chave: Brasil, taxa global, américa-latina, cienciometria.

1. Introduction

The evaluation of scientific production in many areas 
of research has been a recent subject of discussion in the 
academic community (Carneiro et al., 2008; Quixabeira et al., 
2010; White et al., 2005). The purpose of these evaluations 
is to determine trends and biases in the generation of 
scientific studies. More specifically, the goal is to increase 
our understanding of the scientific asymmetries that exist 
between developed and less-developed countries in the 

publication of scientific research, as developed countries 
often produce a greater quantity of scientific publications 
than less-developed countries (Meneghini et al., 2008). 
Furthermore, understanding international and regional 
asymmetries in scientific publications may aid in the 
decision-making process of financial agencies and help 
target incentives for the formation of human resources.



Braz. J. Biol., 2015,  vol. 75, no. 1, p. 216-223 217

Brazilian literature on phytoplankton

217

Considering the scientific production of countries in 
all knowledge areas, the United States of America (USA) 
ranks first with 7,063.329 papers published between 1996 
and 2012 (available: http://www.scimagojr.com/countryrank.
php; access date in August 2013). Brazil ranks fifteenth 
with 461,118 papers. Despite the fact that the number of 
scientific publications in developed countries is quantitatively 
greater than that of less-developed countries, the rate of 
increase in publications from less-developed countries is 
higher in comparison to developed countries (Packer and 
Meneghini, 2007; Holmgren and Schnitzer, 2004). In addition 
to the total number of papers, another important metric for 
comparing the scientific production of different countries 
is the number of citations per document. According to the 
data available in the Scimago Journal & Country Rank, 
the USA presented an index of 20.45 citations/documents, 
while Brazil has 10.09 citations/documents.

The trends and biases in scientific production have 
been evaluated within various areas of research, such as 
global climate change (Nabout et al., 2012), phytoplankton 
(Carneiro et al., 2008) and other groups of organisms 
(Brito et al., 2009; Padial et al., 2008; Nabout et al., 2010). 
In fact, phytoplankton has been studied in various fields 
of science such as ecology (e.g., Soininen et al., 2011), 
human health (e.g., Bauer et al., 2010) and bioprospecting 
(e.g., Nascimento et al., 2013). Furthermore, studies on 
phytoplankton communities have increased significantly 
over the years (Carneiro et al., 2008), suggesting a growing 
interest in this group of organisms.

Therefore, the aim of this study was to determine the 
temporal trend of publications by Brazilian authors on 
phytoplankton compared with the scientific production 
of other Latin American countries as well as the 14 
countries ahead of Brazil in the global ranking of scientific 
production. To accomplish this, we investigated papers about 
phytoplankton in an international database (e.g., Thomson 
ISI). In the case of Brazilian papers on phytoplankton, we 
evaluated: i) the journals that have published the most papers 
by Brazilian authors, ii) the ecosystems most frequently 
studied in published papers (coastal, marine or continental), 
iii) the geographical spatial scale used in published papers 
(local or regional), iv) the state of origin of the first author 
of Brazil and location of the study area, as well as the 
Gross Domestic Product (GDP) and number of graduate 
programs (GP) in these locations, and v) the partnerships 
with researchers from other countries. It is important to 
mention that this study does not reflect a comprehensive 
account of Brazilian phytoplankton research, as we did 
not include papers present in local databases. On the other 
hand, this overview of Brazilian scientific production 
provides critical information as Brazilian researchers 
face pressures to increase the quantity and quality of their 
country’s scientific production.

2. Material and Methods

Data collection - The first step in data collection was 
to determine the number of papers about phytoplankton 
written by Brazilian authors. The database used was the 

Thompson-ISI (Web of Science), and the term used to 
search was “Phytoplankton *”. We searched for papers 
that contain that word in the title, abstract or list of 
keywords between the years 1991 and 2011. All papers 
on the topic of phytoplankton written by Brazilian authors 
were selected, using the terms (“Brazil OR Brazil”) in 
the country tab. The second step in data collection was to 
obtain the number of papers on phytoplankton for each 
country in Latin America (a total of 20 countries) and for 
the first 14 countries in the global rankings (available at: 
http://www.scimagojr.com/countryrank.php, access date 
in August 2013). In this step, the search term remained the 
same as before, however, for each country we conducted 
a search using the name of the country.

Data analysis - The temporal trend of scientific literature 
on phytoplankton created in Brazil and in other countries 
was evaluated by calculating a Pearson correlation (P<0.05) 
between the number of papers and the year of publication. 
The Pearson correlation coefficients for each country were 
then compared to one another using a t test (P<0.05; Zar, 
1999). This process was used to compare the trend of 
scientific production in Brazil to other countries.

To investigate the influence of GDP and GP on scientific 
production (in reference to the location of the study area), we 
used a partial linear regression analysis. GDP data for each 
Brazilian state were obtained from the Instituto Brasileiro 
de Geografia e Estatística (IBGE, available at: www.ibge.
br, access date in December 2012). Data on GP included 
on the 2011 Biodiversity committee were obtained from 
Coordenação de Aperfeiçoamento de Pessoal de Nível 
Superior (CAPES, available at: www.capes.gov.br, access 
date in December 2012). The assumptions of regression 
analysis were tested; however, a lack of spatial independence 
in the sample data (states) can increase incidents of Type 
I error (Legendre and Legendre, 1998). Therefore, to 
investigate the determinants of scientific production among 
Brazilian states, spatial filters were added as an additional 
spatial variable. Nine spatial filters were generated from a 
PCNM (principal coordinates of neighbour matrices) using 
the geographical coordinates of Brazilian states (Griffith 
and Peres-Neto, 2006; Nabout et al., 2009). However, only 
one filter was selected based upon the criterion that most 
minimises the residual in the spatial model.

Multiple regression using three partial predictors 
(GDP, GP and a spatial filter) generated the following 
eight partial components (R2): [a] purely explained by 
GDP, [b] purely explained by GP, [c] purely explained by 
the spatial filter, [d] shared component between GDP and 
GP, [e] shared component between GDP and the spatial 
filter, [f] shared component between GP and the spatial 
filter, [g] component shared by GDP, GP and the spatial 
filter and [h ] residual component. To obtain the partial 
regression and spatial filters we used the SAM program 
V.4 (Rangel et al., 2010).

3. Results

We found 33,021 papers published on phytoplankton 
between 1991 and 2011 (all countries in database), of which 
553 were published by Brazilian authors. Furthermore, the 
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scientific production of Brazilian authors on phytoplankton 
has been increasing over the last 20 years (see Figure 1).

Other countries have also shown an increase in the 
number of publications written about phytoplankton over 

the years (as shown in Table 1). However, considering only 
Latin American countries, Brazil had one of the highest 
increases in scientific production on phytoplankton (as 
indicated by the correlation coefficients shown in Table 1). 

Figure 1. Temporal trends (1991-2011) of papers about phytoplankton, published by Brazilian authors available in the 
Thomson ISI database.

Table 1. Temporal trends of papers about phytoplankton in Latin American countries registered in the Thomson ISI database.

Country Temporal trend (r) Nr. years Nr. papers Compared with 
Brazil (P)

Brazil 0.91* 21 553
Argentina 0.90* 21 433 0.72
Belize - 2 2 -
Bolivia 0.50 3 9 0.02
Chile 0.85* 21 281 0.17
Colombia 0.64* 11 29 0.06
Costa Rica -0.13 11 21 0.0004
Ecuador - 6 6 -
El Salvador - 0 0 -
French Guiana - 2 3 -
Guatemala - 0 0 -
Guyana - 0 0 -
Honduras - 0 0 -
Mexico 0.86* 21 426 0.38
Nicaragua 0.58 8 4 0.37
Panama 0.31 7 8 0.03
Paraguay - 1 1 -
Peru 0.08 8 18 0.0063
Suriname - 0 0 -
Uruguay 0.72* 17 70 0.064
Venezuela 0.27 20 69 0.0004
The Pearson r is the correlation coefficient between the number of papers and the time (years). The asterisk (*) indicates 
the significant r-values. Overall correlation coefficients were compared with the correlation coefficients of Brazil (column 
“compared with Brazil”). The trace (-) indicates the absence of correlation because of a low number of observations (n< 3) or 
null variance in scientific production. Significant values are in boldface.
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Countries such as Argentina, Chile, Colombia, Uruguay and 
Mexico displayed similar increases in temporal scientific 
production on phytoplankton (as shown in Table 1).

Brazil was rated fifteenth in the global ranking for 
scientific production (available at: http://www.scimagojr.
com/countryrank.php; access date in August 2013) but, 
considering only studies on phytoplankton, the number 
of publications from Brazil was greater than the number 
from South Korea (ranked 14th in the global classification). 
Moreover, the trend of Brazilian scientific production on 
phytoplankton was similar to the trends displayed by countries 
ranked at the top of the global classification. This result 
indicates that the scientific production on phytoplankton 
in Brazil is increasing at the same magnitude as scientific 
production in major countries (as shown in Table 2).

A characterisation of 553 Brazilian papers on phytoplankton 
shows that the journal Hydrobiologia has published the 
greatest quantity of Brazilian papers. Moreover, among 
the top 20 journals that published articles by Brazilians, 
eight are based in Brazil (see Figure 2). Most studies 
have been developed in Brazilian continental ecosystems 
(62%), followed by studies in coastal (23%) and marine 
ecosystems (15%). This result is consistent with the fact 
that most journals publish studies exclusively in aquatic 
environments or both continental and marine. The Journal 
of Coastal Research, that is specific to coastal topics, 
appears in the sixth position (see Figure 2).

In reference to the spatial scale of the study, 62% 
of Brazilian papers focused on local scales, while 38% 
focused on regional scales. Despite the predominance 
of studies completed on a local scale, there has been an 
increase in the number of Brazilian studies focusing on 
either spatial scale. In addition, the correlation coefficient 

(indicating the trend in number of papers) associated with 
regional-scale studies was higher than that associated with 
local-scale studies. In 2011, the number of regional-scale 
papers exceeded the number of local-scale papers (see 
Figure 3). It is important to consider that the term “local-
scale” refers to studies that were completed on a small 
spatial scale, such as a single aquatic ecosystem or a small 
region (even if this includes multiple aquatic ecosystems). 
Alternatively, regional-scale studies are those completed 
on a large spatial scale (> 100 km), for which it is possible 
to collect data on various factors, such as regional climate 
and dispersion.

The state of origin of most first authors as well as the 
majority of study area locations, were located in southeastern 
and southern Brazil (see Figure 4). These two variables 
(i.e., location of study area and state of origin of the author) 
are strongly correlated (r = 0.94, P <0.0001). In this study, 
41.2% of the scientific production of Brazilian states 
could be attributed to the number of graduate programs 
(Component [a]; see Figure 5). This was the only component 
that proved significant (P<0.05), indicating that GDP and 
spatial distribution does not influence the production of 
scientific papers per state.

The majority of Brazilian studies on phytoplankton 
have been carried out by more than one author. In fact, 
only 2.8% of the articles have a single author’s name 
associated with them. This result shows that Brazilian 
authors often develop their work in cooperation with 
other researchers. Most Brazilian studies were completed 
in partnership with other Brazilians. However, Brazilian 
authors also collaborate with international researchers. 
Among the articles analysed, collaboration was displayed 
between researchers of 37 different nationalities. The 

Table 2. Temporal trends of the papers about phytoplankton produced by all countries (except Brazil) and the fourteen top-
rated countries in the world ranking of scientific production.

Rank Country Temporal trend 
(r) Nr. year Nr. papers Compared with 

Brazil (P)
Global 0.86* 21 33021 0.38

1 United State of America 0.95* 21 10288 0.47
2 China 0.89* 21 1537 0.61
3 United Kingdom 0.92* 21 3098 0.99
4 Germany 0.93* 21 2913 0.83
5 Japan 0.94* 21 1853 0.65
6 France 0.94* 21 2858 0.65
7 Canada 0.75* 21 2772 0.07
8 Italy 0.95* 21 1170 0.47
9 Spain 0.95* 21 1948 0.47
10 India 0.85* 21 637 0.32
11 Australia 0.93* 21 1486 0.83
12 Russia 0.84* 20 869 0.28
13 South Korea 0.95* 21 396 0.47
14 Netherlands 0.78* 21 1441 0.11

The Pearson r is the correlation coefficient between the number of papers and the time (years). The asterisk (*) indicates 
the significant r-values. Overall, correlation coefficients were compared with the correlation coefficients of Brazil (column 
“compared with Brazil”).
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United States has the largest number of papers published 
in cooperation with Brazil (55 papers), followed by France 
(35 papers), England (20 papers), Canada (19 papers) and 
Germany (17 papers).

4. Discussion

In recent years, the scientific production of Brazil has 
increased sharply (see Melo et al., 2006; King, 2004). 

Other Latin American countries have also experienced 
an increase in their number of published papers. Among 
Latin American countries, Brazil, Mexico and Argentina 
have been the most prominent in scientific literature 
(Glänzel et al., 2006). These countries were also mostly 
responsible for the scientific production of phytoplankton 
studies in Latin America. This fact suggests that there is 
a great deal of similarity between the trends in scientific 
production of phytoplankton studies and trends in other 

Figure 2. Main journals with publications about phytoplankton, published by Brazilian authors available in the Thomson 
ISI database.

Figure 3. Geographic scale of Brazilian authors published in the Thomson ISI database.
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areas of research among these Latin American countries 
(Glänzel et al., 2006).

Latin American countries are very heterogeneous from 
an economic and social standpoint, but some of them have 
attempted to work internationally in regard to scientific 
research. This increase in international collaboration 
could be because young, Latin American researchers are 
incentivised to study abroad (Garcia et al., 2012). Countries 
such as Brazil, Argentina and Chile have taken action 
to promote graduate programs. These actions consist of 
grants to study abroad, researcher exchange programs 
and financial incentives to research centres (Garcia et al., 
2012; Triunfol, 2007).

There was no significant difference between scientific 
trends in Brazil and those from other countries with more 
publications than Brazil, even when compared with the 
top-rated countries in the publication ranking. However, 
it is important to highlight that the quality of the papers 
and the journals, which are measured by the number of 
times cited and the impact factor, respectively, were not 
measured. In a scientometric study, a low citation level 
was detected for publications from Latin American authors 
that did not collaborate with researchers from developed 
countries (Meneghini et al., 2008). Although the increase 
in Brazilian scientific production is similar to that of 
developed countries, these publications remain rarely 
cited. Moreover, among the total number of citations of 
Brazilian papers (3,259,864 citations; available in http://
www.scimagojr.com/countryrank.php, access in August 
2013), 34.2% are self-citations (total of 1,151,280 self-
citations; available in same database). This proportion of 
self-citation is higher than that of some other countries 
(United Kingdom, Germany, Japan), but less than that of 
China and the USA, with proportions of 54.4% and 48.2%, 
respectively (however, theses countries are first in global 
rankings). Thus, considering the importance of scientific 
production (quality and quantity), the next challenge 
for Brazilian researchers is to publish in journals with a 
high impact factor and, consequently, to obtain a greater 
number of citations. This should certainly be the focus of 
any scientist in Brazil.

In addition to the international asymmetries, we also 
observed internal asymmetries within Brazil regarding the 
number of studies from authors in southern and southeastern 
Brazil and studies focusing on locations within the same 
regions. The states of São Paulo, Rio de Janeiro, Paraná 
e Rio Grande do Sul are responsible for the majority of 
Brazilian research because they have the biggest research 
centres. For this reason, the principal factor explaining 

Figure 5. Relative contribution of factors determining 
Brazilian scientific production on phytoplankton by states. 
* indicates P<0.05; GDP = Gross Domestic Product; 
GP = number of graduate programs. The spatial filters were 
obtained by the PCNM method (see materials and methods).

Figure 4. Geographic distribution of the scientific production about phytoplankton in the Brazilian states: (a) displays the 
distribution of the state of origin of the first author and (b) displays the distribution of study area locations.
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the amount of scientific production on phytoplankton was 
the number of graduate programs. Graduates have been 
the engine of science and technology in Brazil (Borges, 
2008), and even with the increases in graduate programs 
(see www.capes.gov.br), it is still necessary to wait until 
these researchers achieve professional maturity.

International partnerships have attracted funding 
agencies, and some authors have already highlighted 
the influence that international collaborations have had 
on the increase of Latin American scientific production 
(Meneghini et al., 2008; Packer and Meneghini, 2007; 
Triunfol, 2007). The USA has been Brazil’s main collaborator 
in regard to phytoplankton research. Papers resulting from 
collaboration with researchers from the USA are associated 
with high citation numbers in the area of Ecology (Leimu 
and Koricheva, 2005). In general, a greater proportion of 
multinational articles report on topics that cover a large 
study area, for instance, plant distribution, geophysics and 
astronomy (Abt, 2007a).

Another global trend in scientific production appeared 
in this study is the scarcity of publications written by a 
single author. Scientific projects are increasingly complex, 
and these projects demand skills from many areas (Abt, 
2007b; Nabout et al., 2015). Articles with more than four 
authors, for instance, have more citations and, consequently, 
involve several institutions from different areas (Leimu 
and Koricheva, 2005; Hsu and Huang, 2011). In addition, 
it is commonly understood that the most important metric 
in measuring article quality is the number of times it 
is cited, independent of other quantitative attributes 
(e.g.: page number, author number, author prestige; see 
Padial et al., 2010).

The majority of phytoplankton studies worldwide are 
concentrated in marine ecosystems, however Brazilian 
studies focus mainly on continental ecosystems. These 
environments are mainly represented by shallow lakes 
(natural or artificial) and contain approximately 25% of the 
world’s freshwater algae diversity (Agostinho et al., 2005). 
Reservoirs are the most-studied ecosystems among these 
Brazilian freshwater ecosystems (Huszar and Silva, 1999).

In general, Brazilian phytoplankton studies take place 
on a local geographic scale, but we detected an increase 
in the number of studies completed on a regional scale. 
This dominance of local studies has been reported in 
many scientific areas (see Nabout et al., 2012). However, 
studies at either a regional or global scale are capable of 
relating larger theory frameworks (e.g.: duality between 
neutral and niche theories; see Howeth and Leibold, 2010; 
Vanormelingen et al., 2008), and their trends relate more 
to the availability of financial and technological resources 
(e.g.: remote sensing, Keatley et al., 2011). In the case of 
phytoplankton studies, the search for biogeographic patterns 
has demanded regional-scale studies (see Cermeño et al., 
2010; Stomp et al., 2011).

In summary, this study shows a pattern in regard to the 
scientific production of phytoplankton studies by Brazilian 
authors. Among the findings, we highlight the importance 
of Brazilian scientific production in the context of Latin 

America. In addition, the trends of Brazilian studies are 
similar to global trends. New studies should target national 
asymmetries, with a focus on large spatial scales and 
on less-studied regions. Additionally, it is necessary to 
publish in international journals with a high impact factor 
to increase the quality and quantity of scientific production 
about phytoplankton in Brazil.

Acknowledgements

Pedro Paulino Borges and Karine Borges Machado thanks 
to CNPq by AT-B scholarship (project nº 563834/2010-2) 
and to CAPES by master schorlarship (PPGSS em Recursos 
Naturais do Cerrado). João Nabout and Vera Huszar were 
supported by CNPq productivity fellowships. Vera Huszar 
also is partially funded by CNPq (process 307727/2009-2). 
Our work on phycology has been continuously supported 
by different grants CNPp, FAPEG and CAPES (Auxpe 
2036/2013).

References

ABT, HA., 2007a. The frequencies of multinational papers in 
various sciences. Scientometrics, vol. 72, no. 1, p. 105-115. http://
dx.doi.org/10.1007/s11192-007-1686-z.

ABT, HA., 2007b. The future of single-authored papers. 
Scientometrics, vol. 73, no. 3, p. 353-358. http://dx.doi.org/10.1007/
s11192-007-1822-9.

AGOSTINHO, AA., THOMAZ, SM. and GOMES, LC., 2005. 
Conservation of the Biodiversity of Brazil’s Inland Waters. 
Conservation Biology, vol. 19, no. 3, p. 646-652. http://dx.doi.
org/10.1111/j.1523-1739.2005.00701.x.

BAUER, M., HOAGLAND, P., LESCHINE, TM., BLOUNT, 
BG., POMEROy, CM., LAMPL, LL., SCHERER, CW., 
AyRES, DL., TESTER, PA., SENGCO, MR., SELLNER, 
KG. and SCHUMACKER, J., 2010. The importance of human 
dimensions research in managing harmful algal blooms. Frontiers 
in Ecology and the Environment, vol. 8, no. 2, p. 75-83. http://
dx.doi.org/10.1890/070181.

BORGES, SH., 2008. A importância do ensino de pós-graduação na 
formação de recursos humanos para o estudo da biodiversidade no 
Brasil: um estudo de caso na ornitologia. Biota Neotrop., vol. 8, no. 
1, p. 21-27. http://dx.doi.org/10.1590/S1676-06032008000100002.

BRITO, D., OLIVEIRA, LC., OPREA, M. and MELLO, MAR., 
2009. An overview of Brazilian mammalogy, trends, biases and 
future directions. Zoologia, vol. 26, no. 1, p. 67-73. http://dx.doi.
org/10.1590/S1984-46702009000100011.

CARNEIRO, FM., NABOUT, JC. and BINI, LM., 2008. Trends 
in the scientific literature on phytoplankton. Limnology, vol. 9, 
no. 2, p. 153-158. http://dx.doi.org/10.1007/s10201-008-0242-8.

CERMEñO, P., DE VARGAS, C., ABRANTES, F. and FALKOWSKI, 
PG., 2010. Phytoplankton biogeography and community stability 
in the ocean. PLoS ONE, vol. 5, no. 4, p. e10037. http://dx.doi.
org/10.1371/journal.pone.0010037. PMid:20368810

GARCIA, CRS., PARODI, AJ. and OLIVA, G., 2012. Growing 
Latin American science. Science, vol. 338, no. 6111, p. 1127. 
http://dx.doi.org/10.1126/science.1232223. PMid:23197500



Braz. J. Biol., 2015,  vol. 75, no. 1, p. 216-223 223

Brazilian literature on phytoplankton

223

GLÄNZEL, W., DEBACKERE, K., THIJS, B. and SCHUBERT, 
A., 2006. A concise review on the role of author self-citations 
in information science, bibliometrics and science policy. 
Scientometrics, vol. 67, no. 2, p. 263-277. http://dx.doi.org/10.1007/
s11192-006-0098-9.

GRIFFITH, DA. and PERES-NETO, PR., 2006. Spatial modeling in 
ecology: the flexibility of eigenfunction spatial analyses. Ecology, 
vol. 87, no. 10, p. 2603-2613. http://dx.doi.org/10.1890/0012-
9658(2006)87[2603:SMIETF]2.0.CO;2. PMid:17089668

HOWETH, JG. and LEIBOLD, MA., 2010. Species dispersal rates 
alter diversity and ecosystem stability in pond metacommunities. 
Ecology, vol. 91, no. 9, p. 2727-2741. http://dx.doi.org/10.1890/09-
1004.1. PMid:20957966

HOLMGREN, M. and SCHNITZER, SA., 2004. Science on the 
rise in developing countries. PLoS Biology, vol. 2, no. 1, p. E1. 
http://dx.doi.org/10.1371/journal.pbio.0020001. PMid:14737181

HSU, J. and HUANG, D., 2011. Correlation between impact and 
collaboration. Scientometrics, vol. 86, no. 2, p. 317-324. http://
dx.doi.org/10.1007/s11192-010-0265-x.

HUSZAR, VLM. and SILVA, LHS., 1999. A estrutura da 
comunidade fitoplanctônica no Brasil: cinco décadas de estudo. 
Rio de Janeiro: Limnotemas. vol. 2. 32 p.

KEATLEy, BE., BENNETT, EM., MACDONALD, GK., 
TARANU, ZE. and GREGORy-EAVES, I., 2011. Land-use 
legacies are important determinants of lake eutrophication in the 
anthropocene. PLoS ONE, vol. 6, no. 1, p. e15913. http://dx.doi.
org/10.1371/journal.pone.0015913. PMid:21264341

KING, DA., 2004. The scientific impact of nations. Nature, vol. 
430, no. 6997, p. 311-316. http://dx.doi.org/10.1038/430311a. 
PMid:15254529

LEGENDRE, P. and LEGENDRE, L., 1998. Numerical Ecology. 
2nd ed. Elsevier: Amsterdam.

LEIMU, R. and KORICHEVA, J., 2005. Does Scientific Collaboration 
Increase the Impact of Ecological Articles? Bioscience, vol. 55, no. 
5, p. 438. http://dx.doi.org/10.1641/0006-3568(2005)055[0438:DS
CITI]2.0.CO;2.

MELO, AS., BINI, LM. and CARVALHO, P., 2006. Brazilian 
articles in international journals on Limnology. Scientometrics, vol. 
67, no. 2, p. 187-199. http://dx.doi.org/10.1007/s11192-006-0093-1.

MENEGHINI, R., PACKER, AL. and NASSI-CALò, L., 2008. 
Articles by latin american authors in prestigious journals have 
fewer citations. PLoS ONE, vol. 3, no. 11, p. e3804. http://dx.doi.
org/10.1371/journal.pone.0003804. PMid:19030227

NABOUT, JC., SIQUEIRA, T., BINI, LM. and NOGUEIRA, IS., 
2009. No evidence for environmental and spatial processes in 
structuring phytoplankton communities. Acta Oecologica, vol. 35, 
no. 5, p. 720-726. http://dx.doi.org/10.1016/j.actao.2009.07.002.

NABOUT, JC., BINI, LM. and DINIZ-FILHO, JA., 2010. Global 
literature of fiddler crabs, genus Uca (Decapoda, Ocypodidae): 
trends and future directions. Iheringia, Sér. Zool., vol. 100, no. 
4, p. 463-468.

NABOUT, JC., CARVALHO, P., PRADO, MU., BORGES, PP., 
MACHADO, KB., HADDAD, KB., MICHELAN, TS., CUNHA, 
HF. and SOARES, TN., 2012. Trends and Biases in Global Climate 
Change Literature. Natureza & Conservação, vol. 10, no. 1, p. 
45-51. http://dx.doi.org/10.4322/natcon.2012.008.

NABOUT, JC., PARREIRA, MR., TERESA, FB., CARNEIRO, 
FM., CUNHA, HF., ONDEI, LS., CARAMORI, SS. and SOARES, 
TN., 2015. Publish (in a group) or perish (alone): the trend from 
single- to multi-authorship in biological papers. Scientometrics. 
In press.

NASCIMENTO, IA., MARQUES, SSI., CABANELAS, ITD., 
PEREIRA, SA., DRUZIAN, JI., SOUZA, CO., VICH, DV., 
CARVALHO, GC. and NASCIMENTO, MA., 2013. Screening 
microalgae strains for biodiesel production: lipid productivity 
and estimation of fuel quality based on fatty acids profiles as 
selective criteria. Bioenerg. Res., vol. 6, no. 1, p. 1-13. http://
dx.doi.org/10.1007/s12155-012-9222-2.

PACKER, AL. and MENEGHINI, R., 2007. Learning to 
communicate science in developing countries. Interciencia, vol. 
32, no. 9, p. 643-647.

PADIAL, AA., BINI, LM. and THOMAZ, SM., 2008. The study 
of aquatic macrophytes in neotropics: a scientometrical view 
of the main trendes and gaps. Brazilian Journal of Biology, 
vol. 68, no. 4, p. 1051-1059. http://dx.doi.org/10.1590/S1519-
69842008000500012.

PADIAL, AA., NABOUT, JC., SIQUEIRA, T., BINI, LM. and 
DINIZ-FILHO, JAF., 2010. Weak evidence for determinants of 
citation frequency in ecological articles. Scientometrics, vol. 
85, no. 1, p. 1-12. http://dx.doi.org/10.1007/s11192-010-0231-7.

QUIxABEIRA, VBL., NABOUT, JC. and RODRIGUES, FM., 
2010. Trends in genetic literature with the use of flow cytometry. 
Cytometry. Part A : the journal of the International Society for 
Analytical Cytology, vol. 77, no. 3, p. 207-210. PMid:20014302.

RANGEL, TF., DINIZ-FILHO, JAF. and BINI, LM., 2010. 
SAM: a comprehensive application for Spatial Analysis in 
Macroecology. Ecography, vol. 33, no. 1, p. 46-50. http://dx.doi.
org/10.1111/j.1600-0587.2009.06299.x.

SOININEN, J., HEINO, J., LAPPALAINEN, J. and VIRTANEN, 
R., 2011. Expanding the ecological niche approach: Relationships 
between variability in niche position and species richness. 
Ecological Complexity, vol. 8, no. 1, p. 130-137. http://dx.doi.
org/10.1016/j.ecocom.2010.12.001.

STOMP, M., HUISMAN, J., MITTELBACH, GG., LITCHMAN, 
E. and KLAUSMEIER, CA., 2011. Large-scale biodiversity 
patterns in freshwater phytoplankton. Ecology, vol. 92, no. 11, p. 
2096-2107. http://dx.doi.org/10.1890/10-1023.1. PMid:22164834

TRIUNFOL, ML., 2007. Latin American science moves into 
the spotlight. Cell, vol. 131, no. 7, p. 1213-1216. http://dx.doi.
org/10.1016/j.cell.2007.12.008. PMid:18160028

VANORMELINGEN, P., COTTENIE, K., MICHELS, E., 
MUyLAERT, K., VyVERMAN, W. and MEESTER, L., 2008. The 
relative importance of dispersal and local processes in structuring 
phytoplankton communities in a set of highly interconnected ponds. 
Freshwater Biology, vol. 53, no. 11, p. 2170-2183.

WHITE, PCL., JENNINGS, NV., RENWICK, AR. and BARKER, 
NHL., 2005. Review: questionnaires in ecology: a review of past 
use and recommendations for best practice. Journal of Applied 
Ecology, vol. 42, no. 3, p. 421-430. http://dx.doi.org/10.1111/j.1365-
2664.2005.01032.x.

ZAR, JH., 1999. Biostatistical Analysis. 4th ed. New Jersey: 
Prentice Hall. 273 p.


