
"Descriptive metadata helps make datasets more accessible by others and 

into the futureÓ 1 (p. 9) yet generating this metadata can be a time-

intensive process for data producers to undertake during the course of 

research study. In particular, researchers in the long tail of science often 

lack the financial support or tools for metadata generation thereby 

limiting future access and reuse of data produced. 2 To address this issue 

of metadata generation with limited resource, this exploratory study 

investigates research journal publications as a potential source for 

identifying descriptive metadata for research data. Scientific journals 

publications remain a primary mechanism of communication among 

scientists and scholars3, and have been used by scientists to verify the 

reliability of data for reuse. 4    
 

The primary research aim of this study focuses on what information about 

data can be identified from the content of journal publications. 
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A selected section (ÒMaterials 
a n d M e t h o d s Ó ) f r o m t h e 
annotated sample article of 
Truu, Truu, and Ivask (2008)7 
which includes description of 
t h e p r o c e s s e s f o r d a t a 
production and analysis. 

TIFFANY C�� CHAO

Center for Informatics Research in Science and Scholarship  
Graduate School of  Library and Information Science  
University of  Illinois at Urbana-Champaign 

CIRSS 
Center for Informatics Research in 

Science and Scholarship 

Acknowledgements: Special thanks to the Center for Informatics Research in Science and Scholarship for the generous support. References: 1Tenopir, C., Allard, S., Douglass, K., Aydinoglu, A. U., Wu, L., Read, E., É Frame, M. (2011). Data Sharing by Scientists: Practices and Perceptions. PloS one, 6(6), e21101; 2Heidorn, P. B. (2008). Shedding light on the dark data in the long 
tail of science. Library Trends, 57(2),280Ð299.; 3Brown, C. (2010). Communication in the sciences. Annual review of information science and technology, 44(1), 285Ð316.; 4Faniel, I. M., & Jacobsen, T. E. (2010). Reusing scientific data: How earthquake engineering researchers assess the reusability of colleaguesÕ data. Computer Supported Cooperative Work (CSCW), 19(3/4), 
355Ð375. doi:10.1007/s10606-010-9117-8; 5Cragin, M. H., Palmer, C. L., Carlson, J. R., & Witt, M. (2010). Data sharing, small science and institutional repositories. Philosophical Transactions of the Royal Society A: Mathematical, Physical and Engineering Sciences, 368(1926), 4023Ð4038. doi:10.1098/rsta.2010.0165; 6Cragin, M. H., Palmer, C. L., & Chao, T. C. (2010). Relating 
data practices, types, and curation functions: An empirically derived framework. Proceedings of the American Society for Information Science and Technology, 47(1), 1Ð2.; 7Truu, M., Truu, J., & Ivask, M. (2008). Soil microbiological and biochemical properties for assessing the effect of agricultural management practices in Estonian cultivated soils. European Journal of Soil 
Biology, 44(2), 231Ð237. doi:10.1016/j.ejsobi.2007.12.003 

The initial findings from this exploratory study suggest journal 
publications are a productive resource for discerning 
descriptive information about research data, specifically 
description of the data production and analysis processes.  
 
The description of the study site provides rich contextual 
evidence regarding the data sample source and contributes to 
the provenance of the data. The description of applied 
techniques that are named and usually cited in the references 
are essential for future replication and provide insight to what 
standard practices may exist for the generation of data in the 

soil sciences. Some articles also detailed quality control 
practices, such as the removal of particulates that surpassed a 
certain threshold and homogenization of soil samples for 
analysis. Additional sources of description information about 
data were found in the captions for tables and figures, which 
often detailed the relationships between different data 
variables for the study.   
 
While indicators of data description are observed in journal 
publications, it is also important to consider the underlying 
components and their relationships. 
 
 
 
 
 

As a starting point, (12) full-text research articles published between 
2006-2011 were selected from three peer-reviewed journals in the soil 
sciences: Soil Science Society of America Journal, Applied Soil Ecology , 
and European Journal of Soil Biology . Soil science research is 
representative of a long tail science 5 and the use of journals from 

different publishers within the same subject area allows variation to be 
observed in descriptive information related to data identified from the 
publications.  
 

Qualitative content analysis was performed on the journal publications 
with the codelist  derived from the Data Practices and Curation Vocabulary 
(DPCVocab)6, a vocabulary intended to map relationships between data 
characteristics, research practices, and curation activities. The range of 

data-related terms from the DPCVocab are useful in identifying what 
words or phrases might be used by scientists to describe the data 
produced in their research (see Figure 1 for DPCVocab terms).  
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Data 

¥!Data characteristics (ex: 
spatial, temporal) 

¥!Data stages (ex: raw, 
processed, abstracted, 
analyzed, representation 
for publication) 

¥!Standards (ex: metadata, 
file format, quality) 

Research Data Practices 

¥!Research design 
¥!Collecting, reusing, 

sampling, processing, 
analyzing 

¥!Sharing data products 
¥!Data publishing 
¥!Attributing and citing 

data 

Curation 

¥!Data creator/producer 
¥!Repositories 
¥!Funding entities 
¥!Representation 

(metadata; linking) 

Potential indicators of description for data are composed of multiple 
components. The presence of these components varied across publications 
along with the level of detail included about the component. This variation 
was consistent across articles from the same journal. 
 
The ÒmethodsÓ section of a journal article was the primary area where 
description of data was identified. The indicators are derived from the text 
of the journal article and presented in relation to inferred components: 
 

Study site (the physical location where data are sampled, context) 
•! geospatial information (i.e. longitude/latitude coordinates), geographic 

location (i.e. named research site location) 
•! average temperature and rainfall (calculated monthly or yearly) 
•! history of vegetation growth/land use 

 
 

Samples (data typically originating from study site) 
•! Relates to a particular research practice 
 
 
 
 

 
•! May include time frame (i.e. month/year; season/year) 

 
 

Statistical analysis (research study variables being analyzed) 

•! Named analysis technique 
•! Software used for analysis 

 

Figure 1. Example of terms from each of the DPCVocab categories. 

Maximizing the potential for data sharing and reuse involves the provision of rich data. The 
preliminary findings revealed the range of information detailed about data within journal 
publication and prompt the following next steps: 
•! Further investigate identified trends in cited and named techniques and their relationship to 

data variables for the soil sciences 
•! Explore available tools to more fully understand how description for data can be extracted 

from research journal publications 
 

Establishing a concrete base of description components and indicators can have potential 
implications for the development and advancement of automated processes to capture and 
enhance data description in supporting data repositories and curation services.  
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1990s. Nowadays ecologically managed land comprises about
5% of all agricultural land and only 14% of this land is used for
Þeld crops. However, there are also still a number of farmers
who do not strictly follow any particular (organic or conven-
tional) management practice.

Soil is a complex environment, where microorganisms
play a crucial role in nutrient cycling and the degradation of
different pollutants (herbicides, pesticides, PAH-s, phenols,
etc.) contributing in this way to the maintenance of soil qual-
ity [8,14,39]. On the other hand, microbial activities are
strongly dependent on nutritional and other chemical and
physical conditions of the soil and respond rapidly to changes
in soil properties. Microorganisms are considered sensible
indicators when monitoring changes in soil status affected
by agricultural management, but the meaningful set of micro-
biological indicators still remains an object of debate
[3,11,31,35].

Microbial biomass is considered to be an integrative, bio-
logically meaningful, management sensitive, and measurable
signal in the soil [30]. Its turnover rate is much faster than that
of total soil organic matter, and based on the dynamics of soil
microbial biomass content, longer-term trends in soil total
organic matter content can be predicted [34]. The inßuence
of soil management on the organic matter C and N turnover
capacity of microbial biomass has been pointed out in many
studies focussing on microbial biomass and activity measure-
ments in arable soils [4,10,28]. Soil respiration is considered to
be one of the well-established parameters for monitoring
decomposition, but it is highly variable and can ßuctuate

widely depending on substrate availability, moisture content
and temperature [34]. N-mineralisation reßects the quality
and quantity of soil organic nitrogen and links the substrate
with the functioning and activity of a range of soil organisms.
In order to estimate the effects of soil management, land use
and speciÞc conditions on soil microbial activity, short-term
laboratory measurements, including enzymatic activities are
used [3,12]. The advantage of standardizing environmental
factors is that it allows the comparison of soils of different or-
igins, but the results obtained represent the potential activity
only and must be interpreted with reservations [31].

The objective of this work was to use a set of soil microbi-
ological and biochemical indicators to evaluate the effect of
different management practices in three Estonian soil types.

2. Materials and methods

2.1. Soil type and management description

Twenty-three study areas with three most widespread soil
types (Calcaric Regosols, Calcaric Cambisols and Stagnic Luvi-
sols) throughout Estonia were selected ( Table 1 ). On Calcaric
Cambisols and Stagnic Luvisols eight Þelds, and on Calcaric
Regosols seven Þelds with different management practices
were selected. Three years history of agricultural practices
(cover crops, amounts of mineral and organic fertilizers and
different kinds of pesticides used) was recorded. Mineral
nitrogen was applied on 17 Þelds and the amounts ranged

Table 1 – Soil and site characteristics of studied fields

Site no. Location Soil type a Mineral nitrogen,
sum of three

years (kg ha ! 1)

Organic fertilizers,
sum of three
years b (t ha ! 1)

Pesticides c Legumes/rape

1 58" 1600800N 22" 0300200E CR No/no
2 58" 1900800N 22" 0004500E CR 120 Yes/no
3 58" 3701300N 26" 3101500E CR 60 65 H Yes/no
4 58" 5804500N 24" 4300100E CR 70 GM H Yes/no
5 58" 5804700N 24" 4202500E CR 100 H, F No/yes
6 58" 5805400N 24" 4204200E CR 50 H Yes/no
7 58" 3902700N 26" 3704000E CC 70 GM Yes/no
8 58" 4300300N 26" 3902800E CC 315 H, I Yes/no
9 59" 0902700N 25" 4501900E CC 248 H, I, F No/yes
10 59" 1005100N 25" 4602100E CC 249 H, I, F No/yes
11 59" 1004200N 25" 4600900E CC 175 40 H No/no
12 58" 5805800N 24" 4205300E CC 70 GM H, F Yes/no
13 58" 5805700N 24" 4300000E CC 140 H Yes/no
14 58" 5805200N 24" 4301000E CC 146 H Yes/no
15 58" 4103500N 26" 3400300E SL GM Yes/no
16 58" 4104800N 26" 3304900E SL GM Yes/no
17 58" 3700300N 26" 3005900E SL 25 Yes/no
18 58" 3301000N 25" 3304400E SL 285 H, I, F No/yes
19 58" 3300300N 25" 3400200E SL 309 H, I, F No/yes
20 58" 3304300N 25" 3302300E SL 245 H, I No/no
21 58" 4200300N 26" 3503800E SL 100 40 H, I No/yes
22 58" 2602500N 22" 0100800E CR 80 No/yes
23 58" 4203000N 26" 3902200E SL 182 H No/yes

a CR Ð Calcaric Regosols, CC Ð Calcaric Cambisols, SL Ð Stagnic Luvisols.
b GM Ð green manure, numbers are shown for brown manure.
c H Ð Herbicides, I Ð Insecticidas, F Ð Fungicides.

e u r o p e a n j o u r n a l o f s o i l b i o l o g y 4 4 ( 2 0 0 8 ) 2 3 1 Ð 2 3 7232

(p. 233) ÒThe data set of soil 
microbiological variables was 
analyzed using pr inc ipal 
component analysis (PCA) 
based on a correlation matrix, 
and the effect of binary coded 
characteristics on the grouping 
of samples was assessed using 
a multivariate randomization 
test [23] with the computer 
program ADE-4 [37]. Prior PCA 
values of microbiological 
v a r i a b l e s  w e r e  l o g -
transformed.Ó 
 
Indicator of description: 
statistical analysis 
 

(p. 233)ÒÉsamples were taken 
from the fields with a soil corer 
(!  2 cm) from 0 to 20 cm layer at 
the end of October 2003ÉÓ  
 
Indicator of description: sample 
(describes instrument, sampling 
time frame, sampling depth)  

(p. 233) ÒSubstrate-induced respiration (SIR) by 
Isermeyer technique was applied to measure 
metabolically active microbial biomass carbon.Ó; 
citation of multiple techniques from Methods in 
Soil Biology [Springer-Verlag, Berlin, 1996] 
 
Indicator of description: sample (focus on data 
collecting technique) 

(p. 232) ÒTwenty-three study areas with 
three most widespread soil types ( Calcaric 
Regosols, Calcaric Cambisols and Stagnic 
Luvisols) throughout Estonia were selected 
(Table 1).Ó; ÒTable 1 Ð Soil and site 
characteristics of studied fieldsÓ 
 
Indicator of description: study site 

Research 
practice 

(i.e. sampling, 
measuring, 

etc.)  

Named or cited 
technique used as part 

of practice; 
instrument used (may 

be named or cited)  

Data 
sample 


