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METHOD!

OVERVIEW! JOURNAL ARTICLE ANALYSIS EXAMPLE!
An essential component to sharing research data with others is the provision of metadata to 
facilitate meaningful interpretation. Speaking with the original data producer is one of the 
few approaches available for curators to obtain metadata yet involves substantive time and 
resource investment to coordinate and conduct.  In order to optimize this time with data 
producers, the objective of this pilot study is to understand what information contained in 
journal publications by data producers can be used to inform metadata description for data.  
 

A secondary aim is to explore how this extracted description for data can be applied to 
support current curation services in libraries and institutional repositories. The Data 
Curation Profile1 (Profile) was chosen as a framework to guide identification of potential 
metadata. The Profile is an established tool developed to capture researcher expectations and 
requirements for the curation of their research data with specific sections for describing data 
kinds and the different stages that correspond to the research process and lifecycle.2  

A sample of (15) articles was selected from three peer-reviewed journals in the soil sciences 
published between 2006-2012. The discipline of soil science is representative of small science 
research where data are characterized as heterogeneous in format with ad hoc application of 
data standards and deemed in high need of curation support.3 The selection of journals for 
the sample—Soil Science Society of America Journal, Soil Biology and Biochemistry, and 
Plant and Soil—comprise a variety of publishers within the subject area which can contribute 
to differences in descriptive information related to data identified from journal articles.  
 

Articles were manually annotated using the Profile sections (see Table 1) and subsections for 
guidance. Particular attention was given to the following sections: Overview of research (Sec. 
2), Data kinds and stages (Sec. 3), and Organization and description of data (Sec. 5).  For this 
pilot study, each article results in an individual Profile. !

References: 1Data Curation Profiles (http://datacurationprofiles.org/); 2Witt, M., Carlson, J., Brandt, D. S., & Cragin, M. H. (2009). Constructing data curation profiles. International Journal of Digital Curation, 4(3), 93–103. doi:10.2218/ijdc.v4i3.117; 3Cragin, 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), 4023–4038. doi:10.1098/rsta.2010.0165; 4Alvaro-Fuentes, J., Cantero-Martinez, C., Lopez, M. V., Paustian, K., Denef, K., Stewart, C. E., & 
Arrœe, J. L. (2009). Soil Aggregation and Soil Organic Carbon Stabilization: Effects of Management in Semiarid Mediterranean Agroecosystems. Soil Science Society of America Journal, 73(5), 1519. doi:10.2136/sssaj2008.0333 
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The journal articles from the soil sciences provide insight to the processes and 
practices related to how data emerge and have potential use for imparting 
descriptive metadata for data that can contribute to curation efforts. As 
journal articles continue to be put forth by data producers, more effective 
approaches are needed to harness content about data from publications.   
 

The initial findings provide the basis for additional areas of exploration, which 
include: 
•! Examining the relationship between multiple articles generated from a 

single dataset  
•! Developing a framework to more systematically identify information 

from journal articles that can be used as metadata 

!

Table 1. Data Curation Profile Sections!

Section 2 - Overview of the research! Section 8 - Discovery!

Section 3 - Data kinds and stages! Section 9 - Tools!

Section 4 - Intellectual property 

context and information!
Section 10 - Linking / Interoperability!

Section 5 - Organization and 

description of data (incl. metadata)!
Section 11 - Measuring Impact!

Section 6 - Ingest / Transfer! Section 12 – Data Management!

Section 7 - Sharing & Access! Section 13 - Preservation!

Three research practices are consistently described across all 
journal articles: 
•! sampling procedures for gathering data (i.e. physical 

samples) 
 

•! process ing phys i ca l samples us ing par t i cu lar 
instrumentation and procedures 

 

•! conducting statistical analysis on the processed data 
 

These practices can potentially indicate information related to 
the data stages of the Profile. For instance, “sampling” is closely 

connected with description of raw data while “processing” 
describes processed data. It can be inferred that the statistical 
analysis of processed data would result in analyzed data. 
 

Other sections of the Profile that could be recorded based on 
journal article content include Tools (Section 9), though not as 
frequent.   
 

Some data kinds, such as “soil organic carbon” appear more 
regularly across the Profiles with variations in the research 
practices used for sampling and processing.  
!

PRELIMINARY FINDINGS! FUTURE WORK!
Completing a Profile requires additional information not found in journal publications, but certain sections may be more readily 
answered based on information provided in these articles. There did not appear to be significant differences in findings across the 
different journals. 
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Halvorson et al. (2002) reported more than 27% greater annual 
C return to the soil from a continuous wheat system as compared 
with a fallow-wheat rotation. Similar studies have concluded 
that a reduction of the fallow period is associated with greater 
residue production and, therefore, with an increase in SOC con-
tent (Campbell et al., 1995; Potter et al., 1997; McConkey et 
al., 2003).

Tillage, in particular moldboard ploughing, contributes to 
the mixing of fresh crop residues with soil thus modifying soil 
pro! le characteristics (e.g., aeration, moisture, and temperature 
regimes) and promoting soil microbial activity (Reicosky et al., 
1995; Paustian et al., 1998). Also, tillage continually exposes soil 
to wetting–drying and freeze–thaw cycles at the surface, mak-
ing aggregates more susceptible to break down (Six et al., 1998). 
Upon aggregate disruption, aggregate-occluded SOM is released and 
becomes more available for decomposition (Paustian et al., 1997).

Agricultural soils in the Mediterranean region of Spain are 
characterized by low SOM levels due to the limited rainfall, re-
sulting in low crop production (Cantero-Martínez et al., 2003). 
Traditional soil management practices in these agricultural areas 
are long-fallowing (to build up stored water) and conventional 
tillage with moldboard ploughing and deep subsoiling as the 
main tillage practices. Few studies have been performed to de-
termine the e" ects of di" erent management practices on SOC 
content in semiarid Spain (Hernanz et al., 2002; Moreno et al., 
2006; Bescansa et al., 2006). In semiarid Ebro valley, Álvaro-
Fuentes et al. (2008) found greater total SOC in NT compared 
with CT but only in the soil surface. However, in this previous 
study, no attempt was made to study the physical mechanisms 
that control SOC stabilization in surface soil as a" ected by man-
agement practices.

Consequently, the overall objective of the present work was 
to determine the e" ects of di" erent tillage and cropping systems 
on soil C stabilization by soil aggregates in Mediterranean semi-
arid conditions. We hypothesized that: (i) macroaggregation 
levels and microaggregate formation within macroaggregates 
are higher under NT than under CT and under the continu-
ous barley system than under the barley-fallow rotation and (ii) 
the SOC occluded within microaggregates is responsible for 
the greater SOC sequestration under NT compared with CT. 
To test these hypotheses two experiments were performed dur-
ing two consecutive years. In the ! rst experiment (Exp. 1), soil 
C fractions were isolated from size-class aggregates in di" erent 

tillage and cropping systems. # e second experiment (Exp. 2) 
was set up to investigate the role of microaggregates occluded 
within macroaggregates in the long-term SOC sequestration in 
Mediterranean semiarid conditions.

MATERIALS AND METHODS
Site Description

Soils were collected in July 2003 and 2004 from three long-
term tillage experiments located in northeast Spain (Ebro valley). 
# ese sites span a range from higher to lower annual precipita-
tion: Selvanera (SV; Lleida Province, latitude 41° 50! N; lon-
gitude 1° 17! E; altitude 475 m), Agramunt (AG; Lleida prov-
ince, latitude 41° 48! N; longitude 1° 07! E; altitude 330 m) and 
Peña$ or (PN; Zaragoza province, latitude 41° 44! N; longitude 
0° 46! W; altitude 270 m). Site and soil characteristics are pre-
sented in Table 1.

# e experiment at SV was established at 1987. # is ex-
periment consisted of a wheat (Triticum aestivum L.)-barley 
(Hordeum vulgare L.)-wheat-rapeseed (Brassica napus L.) rota-
tion with two tillage treatments: CT consisting of subsoiler till-
ing at 50 cm in August followed by a pass with a ! eld cultivator 
to a depth of 15 cm in October before sowing, and  NT.

# e experiment in AG was established at 1990. # is experi-
ment consisted of a barley-wheat rotation with two tillage treat-
ments: a CT treatment consisting of moldboard plowing to a 
depth of 25- to 30-cm depth in October followed by a pass with 
a ! eld cultivator to a depth of 15 cm, and NT.

# e experiment in PN was established in 1989. # is experi-
ment consisted of two cropping system: a continuous barley sys-
tem (PN-BB) and a barley-fallow rotation (PN-BF), with three 
tillage systems compared in each cropping system: CT, RT, and 
NT. # e CT treatment consisted of one pass with a moldboard 
plow to a depth of 30 to 35 cm plus a pass with a tractor-mount-
ed scrubber consisting of a metal beam passed over the soil sur-
face to break down large clods. # e RT plots were chisel plowed 
to a depth of 25 to 30 cm. In the CT and RT plots of the PN-BB 
system, primary tillage was implemented every year in October 
followed by a pass of a sweep cultivator to a depth of 10 to 15 cm 
as secondary tillage. However, in the PN-BF rotation, primary 
tillage was implemented in March every two seasons, during the 
fallow phase of the rotation. At the three experimental sites, in 
the NT treatment no tillage operations were done and for sow-
ing a direct drill planter was used. In this treatment, the soil was 

kept free of weeds with herbicide (glyphosate). Before 
the establishment of these three long-term experiments, 
! elds had been under CT for several decades.

At SV and AG, tillage treatments were arranged in 
a randomized complete block design with three repli-
cates in SV and with four replicates in AG. # e size of 
each plot was 7 by 50 m at SV and 9 by 50 m at AG. 
At PN, tillage and cropping systems were arranged in a 
split block design with three replications and a subplot 
size of 10 by 33 m.

Soil Sampling and Aggregate Separation
Experiment 1

In July 2003, immediately a% er harvest, soil sam-
ples were collected at three depths (0–5, 5–10, and 
10–20 cm) in the CT, RT, and NT treatments of both 

Table 1. Site and soil properties at the experimental sites.

Site and soil characteristics
Experimental sites

Selvanera (SV) Agramunt (AG) Peñafl or (PN)
Mean annual air temperature (°C) 13.9 14.2 14.5
Mean annual precipitation (mm) 475 430 390

Soil classifi cation† Xerocrept 
fl uventic

Xerofl uvent
typic

Xerollic 
Calciorthid

Soil characteristics (Ap horizon)
Depth (cm) 37 28 30
pH (H2O, 1:2.5) 8.3 8.5 8.2
EC1:5 (dS m"1) 0.16 0.15 0.29
Particle size distribution (%)
Sand (2000–50 µm) 36.5 30.1 32.4
Silt (50–2 µm) 46.4 51.9 45.5
Clay (< 2 µm) 17.1 17.9 22.2
† USDA classifi cation (Soil Survey Staff 1975).

Observations of Data Curation Profile 
utility across all articles in sample!
!

Section 2:!
2.1- Research area focus!
•! Often stated in Abstract or as part of 

the background sections of an article!
2.3- Funding sources!
•! Noted in the ‘Acknowledgments’ section 

of an article!
!

Section 3:!
3.1- Data narrative!
•! Parts of the Narrative can be derived 

from sections of the article but not all 
stages of the data lifecycle can be 
appropriately accounted for!

3.2- Data table (including “data stages”:  
raw, processed, analyzed, finalized)!
•! Similar to the Narrative, there are gaps 

in completing the Table!
3.5- Contextual narrative!
•! The majority of descriptive information 

about the data seemed to fit in this 
section!

!

Section 5:!
5.2- Formal standards used!
5.3- Locally developed standards!
•! While these standards are specific to 

the organization of data, the high 
frequency of referenced procedures 
provides insight to potential ‘standards’ 
for methods and practice within the soil 
science community!

!
 
!
!

!
!
!
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PN-BF and PN-BB cropping systems. From each subplot and 
depth, a composite soil sample for aggregation analyses was pre-
pared from two samples taken at two points 15 m apart with a 
! at spade and placed in crush-resistant, air-tight containers to 
avoid aggregate break down during sample transportation. Once 
in the laboratory, " eld-moist soil was passed through an 8-mm 
sieve. # e sieved soil was air dried and stored at room tempera-
ture. A soil subsample was taken from 0- to 5-, 5- to 10- and 10- 
to 20-cm soil depths and analyzed for total SOC concentration. 
At the same time, four undisturbed soil cores (height 51 mm, 
diameter 50 mm, volume 100 cm3) were taken per plot and soil 
depth for soil dry bulk density determination.

Aggregate-size separation was performed by a wet sieving 
method adapted from Elliot (1986). Brie! y, 100-g air-dried 
(8-mm sieved) soil sample was placed on the top of a 2000-µm 
sieve and submerged for 5 min in deionized water at room tem-
perature. Sieving was manually done by moving the sieve up and 
down 3 cm, 50 times in 2 min to achieve aggregate separation. 
A series of three sieves (2000, 250, and 53 µm) was used to ob-
tain four aggregate fractions: (i) > 2000-µm (large macroaggre-
gates), (ii) 250 to 2000-µm (small macroaggregates), (iii) 53 to 
250-µm (microaggregates), and (iv) <53-µm (silt- plus clay-size 
particles). Aggregate fractions were oven dried (50°C), weighed 
and stored in glass jars at room temperature (21°C). Sand correc-
tion was performed in each aggregate-size class because sand was 
not considered part of those aggregate (Elliot et al., 1991). Sand-
corrected aggregate size classes were expressed as:

 Sand-corrected size-class weight
- sand weight of same size-class

aggregate-size class(%w/w) 100
sand-corrected weights

=
å

æ ö
ç ÷
ç ÷è ø

 [1]

Separation of free light fraction, LF, (POM, occurring between 
aggregates) and iPOM (POM occurring within aggregates) was 
performed according to Six et al. (1998). Brie! y, free LF was iso-
lated by density ! otation by placing aggregate fractions in 35 mL of 
1.85 g cm!3 sodium polytungstate. # e liquid was gently stirred 
to avoid breaking up the aggregates and the ! oating material (free 
LF) was aspirated and " ltered using a 20-µm nylon " lter and the 
heavy fraction (iPOM + sand) was dispersed in 5 g L!1 sodium 
hexametaphosphate. A$ er shaking for 18 h, the dispersed heavy 
fraction was passed through 2000-, 250-, and 53-µm sieves, de-
pending on the aggregate size being analyzed.

Experiment 2
In July 2004, immediately a$ er harvest, soil samples were 

collected at three depths (0–5, 5–10, and 10–20 cm) from the 
CT and NT treatments at the SV, AG, and PN-BB sites. Similar 
soil sampling procedures, soil bulk density determination and 
aggregate separations were followed as in the Exp. 1.

Microaggregates contained within stable macroaggregates 
(>2000 and 250- to 2000-µm) were mechanically isolated ac-
cording to the methodology described by Six et al. (2000) and 
Denef et al. (2004). Brie! y, a 10-g macroaggregate subsample 
was immersed in deionized water on top of a 250-µm mesh screen 
inside a cylinder. Macroaggregates were shaken together with 50 
glass beads (4-mm diameter) until complete macroaggregate dis-
ruption was observed. Once the macroaggregates were broken 
up, microaggregates and other <250-µm material passed through 

the mesh screen with the help of a continuous water ! ow until a 
53-µm sieve. # e material retained on the 53-µm sieve was wet 
sieved to ensure that the isolated microaggregates were water-
stable (Six et al., 2000).

Carbon Analyses
Total SOC was measured according to the wet oxidation 

method of Walkley and Black (Nelson and Sommers 1982). 
Possible di% erences in soil C determinations between the di% er-
ent methods used in this experiment were tested. Data obtained 
by López (unpublished data, 2008) in the same experimental 
plots showed similar SOC concentrations between the wet oxi-
dation and the dry combustion methods. In the Exp. 1, total C 
content of each isolated SOM fractions was measured by dry 
combustion, on a LECO CHN-1000 analyzer (Leco Corp., St. 
Joseph, MI). During the dry combustion procedure organic C 
is oxidized to CO2 and carbonates are decomposed. Because of 
the presence of carbonates in the soil samples used in this experi-
ment, inorganic C (IC) content of each fraction was determined 
to calculate organic C as:

OC = Total C (from dry combustion) ! IC [2]

# e IC content was measured by the modi" ed pressure-calci-
meter method (Sherrod et al., 2002). # e C concentrations for 
free LF from the Exp. 1 and the total microaggregate-associated 
C (total mM-C) from the Exp. 2 were determined on a Carlo 
Erba NA 1500 CN analyzer (Carlo Erba, Milan, Italy) due to the 
smaller sample sizes.

# e mineral associated soil organic C (mSOC) concentration 
from the Exp. 1 was determined by di% erence between total aggre-
gate C and particulate organic matter C (free LF and iPOM-C):

mSOC = total aggregate C– (free LF-C + iPOM-C) [3]

# e C concentration of each SOM fraction was expressed on a 
sand-free basis due to the fact that sand particles do not specially 
contribute to the dynamics of SOM (Elliot et al., 1991). Sand-
free C concentrations (g kg!1 sand-free macroaggregates) were 
calculated as follows:

fraction
fraction

fraction

CSand-free C =
1-(sand proportion)é ùë û

 [4]

Data were analyzed using the SAS statistical package (SAS 
Institute 1990). In Exp. 1, the e% ects of tillage, cropping sys-
tems and each interaction were tested with variance analyses 
(ANOVA). Interactions were tested with the PDIFF option of 
the LSMEANS statement. In Exp. 2, ANOVA analyses for each 
site were also made and di% erences between tillage treatments 
were tested with Duncan’s multiple range test.

RESULTS
Total Soil Organic Carbon Content

In three sites and in both cropping systems at PN (PN-BB 
and PN-BF), total SOC content was signi" cantly greater under 
NT than CT in the 0- to 5-cm depth. In the PN-BB system great-
er SOC in NT compared with CT was also observed in the 5- to 
10-cm layer. However, in the PN-BF rotation and at SV and AG 
no signi" cant di% erences between tillage systems were observed 

(p.1520) “Consequently, the overall objective of the 
present work was to determine the effects of different 
tillage and cropping systems on soil C stabilization by 
soil aggregates in Mediterranean semi- ar id 
conditions… In the first experiment (Exp. 1), soil C 
fractions were isolated from size-class aggregates in 
different tillage and cropping systems. The second 
experiment (Exp. 2) was set up to investigate the role 
of microaggregates occluded within macroaggregates in 
the long-term SOC sequestration in Mediterranean 
semiarid conditions.”!
!

Related to (2.1), describes research goals of study   

(p.1520) “Table 1. Site and soil properties at the 
experimental sites.”  “Site Description. Soils were 
collected in July 2003 and 2004 from three long- term 
tillage experiments located in northeast Spain (Ebro 
valley). These sites span a range from higher to lower 

annual precipitation: Selvanera (SV; Lleida Province, 
latitude 41° 5’ N; longitude 1° 17!E; altitude 475 m)”!
!

Related to (3.5), describes site of data collection 

(incl. latitude and longitude). “Table 1” 

complements the site description narrative. 

(p.1521) “From each subplot and depth, a 
composite soil sample for aggregation 
analyses was prepared from two samples 
taken at two points 15 m apart with a flat 
spade and placed in crush-resistant, air-tight 
containers to avoid aggregate break down 
during sample transportation. Once in the 
laboratory, field-moist soil was passed 
through an 8-mm sieve…. Aggregate-size 
separation was performed by a wet sieving  
method adapted from Elliot (1986).”!
!

Related to (3.2), raw data = “soil 
sample” collected from site subplot. 
Processed data= “composite soil 
sample” generated from two soil 
samples to enable aggregation analysis. 
 
Related to (3.5), “wet sieving method 
adapted from Elliot (1986)” denotes 
part of the data processing approach. 
The wet sieving method may also be a 
discipline norm for that type of data. 

Selected annotations for sample article, Alvaro-Fuentes et al., (2009).4  (p.1520-21) “Soil Sampling and Aggregate Separation.”!
“Experiment 1” and “Experiment 2” !
Article sections related to (3.5), the soil sampling 

and aggregate separation for each experiment 

which provides the context for what data are 

collected and how they are processed. 


