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Land degradation and desertification are widespread in drylands, highlighting the need to restore them
to reverse their negative effects. The restoration of degraded drylands is commonly initiated by restor-
ing the vegetation using plantations of tree/shrub seedlings. We conducted a meta-analysis of published
field experiments in drylands to analyze and compare the effects of different ecotechnological techniques
(nursery mycorrhization, treeshelters, organic amendments, hydrogels and the combined use of mycor-

{_:(ey‘t""’;'is-'l rhization and organic amendments) on the survival and growth of seedlings of woody species used during
szztg:aggnogy restoration activities. We also evaluated how these effects were influenced by the planting method used,
Drylands and by the duration of the experiments. We gathered results from 1207 case studies from 88 studies

conducted in 14 countries. Our analyses indicate that the inoculation with mycorrhizal fungi (mycor-
rhization) in the nursery (alone, or in combination with organic amendments) and the use of treeshelters
were the most effective treatments for enhancing both the survival and growth of the planted seedlings.
The use of organic amendments by themselves did not increase seedling survival. The combined use of
mycorrhization and organic amendments in the field improved the results when compared to the use of
organic amendments alone. The analysis of hydrophilic gels and organic amendments revealed evidence
of publication bias, so more studies are needed before any generalization on their effects on seedling
establishment can be made. The planting method influenced the effects of some of the treatments evalu-
ated, though this response varied depending on the seedling performance variable considered. The length
of the study was negatively related to growth variables in treatments including organic amendments.
Our results provide general trends and guidelines for researchers and practitioners involved in dryland
restoration, which can be used to maximize the benefits provided by the ecotechnological techniques
evaluated.
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1. Introduction

Over 10-20% of arid, semi-arid and dry-subhumid areas (hear-
after drylands) show severe levels of degradation, which impairs
their ability to provide ecosystem services (Reynolds, 2013). Land
degradation and subsequent desertification have been estimated
to affect over 250 million people in drylands worldwide (Reynolds
et al.,, 2007), a process that has important socio-ecological conse-
quences (e.g. biodiversity losses, reductions in productivity, and
socio-cultural capital; Reynolds et al., 2007; Maestre et al., 2012).
The extent of the area and the number of people affected by land
degradation highlights the need to restore degraded drylands to
reverse its negative effects and improve the provision of ecosystem
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services (Whisenant, 2002; Van Andel and Aronson, 2006; Rey
Benayas et al., 2009).

The restoration of degraded drylands throughout the world is
commonly initiated through actions designed to restore their veg-
etation such as plantings of tree/shrub seedlings (Gao et al., 2002;
Walker, 2003; Ouahmane et al., 2009; Cortina et al., 2011). The
aim of these activities is to modify those factors limiting the nat-
ural recovery of vegetation, and to foster the natural regeneration
and the resilience of ecosystems (Whisenant, 2002; Cortina et al.,
2011).Because of the reduced success of restoration actions carried
out using seeds (Rey & Alcantara, 2000; Pausas et al., 2004; Cortina
et al.,, 2011), the most popular revegetation method consists of the
introduction of one- or two-year old saplings (e.g., Dupponois et al.,
2005; Palacios et al., 2009; Fuentes et al., 2010; Ruthrof et al., 2010).
Similar to what happens under natural recruitment processes, the
establishment and growth of plantations is affected by environ-
mental conditions, particularly during the first year after planting


dx.doi.org/10.1016/j.ecoleng.2013.09.066
http://www.sciencedirect.com/science/journal/09258574
http://www.elsevier.com/locate/ecoleng
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ecoleng.2013.09.066&domain=pdf
mailto:fernando.maestre@urjc.es
dx.doi.org/10.1016/j.ecoleng.2013.09.066

134 J. Piiieiro et al. / Ecological Engineering 61 (2013) 133-144

(Vallejo et al., 2012), and by small-scale heterogeneity in the dis-
tribution of soil resources (Maestre et al., 2003; Cao et al., 2011).
Many strategies have been suggested to optimize the results of field
plantations (see Pausas et al., 2004; Oliet & Jacobs, 2012; Vallejo
et al., 2012 for reviews), and the type of application is dependent
upon the state of degradation of the area to be restored (Cortina
et al., 2006). Under light or low levels of degradation, the generally
accepted process is to use “resource islands” and positive biotic
interactions that generally develop under the canopies of existing
vegetation patches (Maestre et al., 2001; King, 2008; Hafidi et al.,
2013). In those degraded areas unable to retain and use resources
such as water and nutrients (sensu Tongway & Hindley, 2004),
the reintroduction of vegetation requires the physical modification
of the environment (Whisenant, 2002; Cortina et al., 2011) using
ecotechnology-based tools. Typically, the restoration of degraded
drylands commences with the mechanical preparation of the area
to be planted. This aims to establish woody seedlings, increase
the volume of useful soil, and thereby promote the capture and
retention of water (Li et al., 2000; Palacios et al., 2009; Villar-
Salvador et al., 2011). These specific site preparation activities are
often followed by the application of complementary ecotechno-
logical techniques (e.g. use of treeshelters, addition of fertilizers
and hydrogels) that are designed to assist seedlings overcome
environmental and management constrains such as drought and
herbivory, and thereby further facilitate their establishment and
growth (Maestre et al., 2003; Lof et al., 2012; Vallejo et al., 2012;
Hafidi et al., 2013).

Ecotechnological approaches are used because they mimic some
of the natural processes provided by existing vegetation such as the
formation of “resource islands” or improved microclimatic con-
ditions (Pausas et al., 2004; Cortina et al., 2011; Lof et al., 2012).
These approaches also minimize the damage to remaining vegeta-
tion, and ensure the maintenance of appropriate levels of critical
ecosystem functions (Cortina et al., 2011). Ecotechnological tools
developed to enhance the revegetation of drylands have focused
mainly on (i) improving the ability of introduced plants to with-
stand stressful environmental conditions, (ii) reducing seed and
seedling predation, and (iii) improving microsite conditions and
the availability of resources for planted individuals (Pausas et al.,
2004; Cortina et al., 2011; Oliet & Jacobs, 2012). The addition of
organic amendments (Valdecantos et al., 2006; Larchevéque et al.,
2006), treeshelters (Leroy & Caraglio, 2003; Padilla et al., 2011), the
pre-conditioning of seedlings in nurseries (including fertilization,
mycorrhization and/or nutrient and water hardening treatments;
Requena et al., 1997; Barea et al., 2011; Trubat et al., 2011), the
use of structures such as microcatchments (Saquete et al., 2006)
built during site preparation works, and materials that increase the
retention of rain water (e.g., mulches or hydrogels; Chirino et al.,
2011; Oliveira et al., 2011) are among the most widely employed
ecotechnological tools for restoring degraded drylands. In the last
20 years, the interest in the use of ecotechnological techniques has
risen considerably, and there has been an increase in research to
evaluate their effectiveness at enhancing seedling establishment
under field conditions (Pausas et al., 2004; Cortina et al., 2011;
Oliet & Jacobs, 2012; Vallejo et al., 2012). While the scientific evi-
dence available is growing exponentially, observed results are, on
occasions, contradictory (e.g. see Requena et al., 1997 and Maestre
et al., 2002 for contrasted results on the effects of inoculation with
mycorrhizal fungi). This lack of certainly stifles our ability to make
decisive management decisions based on the literature (Pullin et al.,
2004).

Different authors have stressed the need to evaluate the
efficiency of ecotechnological techniques and their practical appli-
cability (Cortina et al., 2011). However, and to our knowledge,
no previous study has conducted an exhaustive and quantitative

synthesis on the effects of different ecotechnological tools on the
establishment of seedlings employed in dryland restoration. We
aimed to do so by conducting a systematic review of existing litera-
ture and a meta-analysis of the effects of the application of organic
amendments, treeshelters, hydrogels and mycorrhizal fungi, and
their combined use with organic amendments, on the survival and
growth of seedlings of woody species used during dryland restora-
tion. Such a synthesis would be highly relevant for scientists and
managers alike, as it would allow us to evaluate the suitability of the
main ecotechnological techniques proposed so far, and to provide
management recommendations based on rigorous and defensible
science. Meta-analysis is a systematic revision that synthesizes in
a quantitative way the evidence obtained from independent stud-
ies (Stewart et al., 2005; Borenstein et al., 2009). This synthesis
adheres to a strict methodological and statistical protocol, bring-
ing to its results transparency, objectivity and statistical strength
(Stewart et al., 2005; Borenstein et al., 2009; Pullin & Knight, 2009).
Meta-analyses are also considered to be an important and effective
way of transferring knowledge between researchers and managers,
and their use may be an important step forward for facilitating the
adoption of management practices based on the best available sci-
ence (Pullinetal.,2004; Stewart et al.,2005). Our specific objectives
were to: (1) analyze and compare the effects of different eco-
technological techniques on the survival and growth of seedlings
of woody species used during dryland restoration, (2) explore the
potential reasons for the variation found in the effects of these
techniques, and (3) provide recommendations for the restoration
of degraded drylands based on the results obtained.

2. Material and methods
2.1. Database building

For building our database, we searched for studies that quan-
titatively evaluated the response of planted seedlings to the
following ecotechnological techniques: nursery mycorrhization,
treeshelters, organic amendments (organic fertilizers added to the
seedlings at the moment of planting, such as sewage sludge, the
organic fraction of municipal solid waste, and residues from ani-
mal and plant production), hydrogels and the combined use of
nursery mycorrhization and organic amendments in the field. We
selected them because they are among the ecotechnological treat-
ments most widely recommended and used in dryland restoration
(Pausas et al., 2004; Cortina et al., 2011), and because the num-
ber of studies using them is large enough to synthesize them using
meta-analysis. We included the combined use of nursery mycor-
rhization and organicamendments in the field because mycorrhizal
improvements on plant nutrient uptake (Caravaca et al., 2003a)
could be complementary to increases in nutrient availability pro-
vided by such amendments (Larchevéque et al., 2006), and because
both ecotechnological techniques are commonly used together.
This also allowed us to explore differences in treatments individu-
ally and when used in combination. On the other hand, as water
availability is the main constraint for plantation establishment
in drylands (Vallejo et al., 2012; Pausas et al., 2004; Whisenant,
2002), we also decided to evaluate the effects of hydrogels because
of their high capacity to absorb, retain and slowly release water
(Liang et al., 2010; Oliveira et al., 2011), which could help planted
seedlings to overcome summer drought. We acknowledge that
there are more ecotechnological techniques that are being used,
but we did not include them either because their effects have
been recently synthesized using meta-analysis (e.g. the use of
nurse plants in restoration; Gomez-Aparicio, 2009), or because
there are too few case studies to conduct a quantitative synthesis.
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Since studies using the same ecotechnological tool employed dif-
ferent site preparation techniques (e.g. planting using subsoiling or
mechanically/manually dig holes), we investigated whether such
site preparation techniques affected the outcome of our analyses
(see Section 2.2 below).

We searched for relevant studies published between January
1980 and December 2011 using the ISIWeb of Knowledge®, search-
ing for the terms “restoration”, “plantation”, “desertification” and
“afforestation”, which were combined with “mycorrhizae” “Glo-
mus”, “AM fungi”, “tree shelter” “tube shelter”, “Tubex”, “compost”,
“sludge”, “mulch”, “organic residue”, “hydrogel” and “hydrophilic
polymer”. This search was completed with additional searches
of databases of scientific journals published in Spanish, such as
Dialnet (www.dialnet.unirioja.es) and the database of the Span-
ish Society of Forest Sciences (www.secforestales.org), and with
an exhaustive research of unpublished documents, reports and
other articles included in the reference list of the different studies
found. Such thorough searches using multiple information sources
are commonly recommended when conducting meta-analyses (e.g.
Maestre et al., 2005; Gémez-Aparicio, 2009; Harrison, 2011). Our
searches led to a large number of articles that were then examined,
but were only included in our quantitative synthesis if they met
the following criteria:

1. The study was conducted in drylands, regions with aridity index
(precipitation/potential evapotranspiration) values lower than
0.65. When climatic data provided in the original article/report
did not allow us to discern whether the study could be placed
within drylands, we consulted the FAO global map of aridity
(www.fao.org/geonetwork/srv/en/metadatashow).

2. The study reported results of experiments conducted in the field
under natural conditions. Those studies carried out in a nursery,
greenhouse or the laboratory were not included.

3. The study evaluated the effect of the presence and absence
(control) of one or several of the treatments indicated on the
survival and growth of woody species. The indicators (vari-
able responses) chosen to evaluate seedling growth were:
height, diameter, shoot biomass and root biomass. When the
size of the seedlings studied differed between the treatment/s
and the control at the beginning of the experiment, their
growth was estimated using the relative growth rate (RGR)
as (InXt; —InXty)/(t; —t1), where X is the variable of interest
at the beginning (t;) and end (t;) of the experiment. If the
same treatment presented several levels (e.g. compost doses,
types of treeshelters or hydrogels) or the experiment was con-
ducted with multiple species, each treatment level/species was
considered as an independent unit for the analysis. There-
fore, the same study could contain several case studies. While
results from different species/sites within each study are not
certainly independent, we retained each combination of con-
trol/ecotechnological treatment and species as a separate case
study to ensure that the results of our analyses were as general
as possible. Although this approach tends to reduce the overall
heterogeneity when estimating effect sizes (see below), exclud-
ing multiple results from one data source can underestimate
such sizes (Gurevitch & Hedges, 1999; Karst et al., 2008). Fur-
thermore, our approach has been successfully applied in many
previous ecological meta-analyses (e.g., Liao et al., 2008; Rey
Benayas et al., 2009; Eldridge et al., 2011; Vila et al., 2011). In
those studies where other treatments (e.g. clearing of competing
vegetation and fertilization) were also applied, we considered
those combinations of treatments where the only variation was
due to the presence/absence of the ecotechnological treatment/s
of interest.

4, The study presented sufficient quantitative results to be used in a
meta-analysis. When the information contained in the study did
not allow us to conduct the analysis, the authors were contacted
to obtain the information needed (e.g., number of replicates or
standard deviation). Survival data were organized as the num-
ber of living and dead seedlings in both the treatment and the
control. For growth data, we obtained the mean, the standard
deviation (SD) and the number of replicates. When the same
study contained survival and growth results, and it did not spec-
ify the number of replicates used to calculate growth data, the
number of live seedlings was used to estimate effect sizes for
such data. In those experiments reporting data for multiple
points in time, only the results from the end of the experiment
were selected. If several studies presented results in the same
experimental plots, only the results of the most recent study
were used. When the results were presented as graphics, the
data were extracted using Datathief (www.datathief.org).

In addition, the following additional information was obtained
from each study (when available): (1) length of the experiment, (2)
precipitation in the study area during the first year of the study,
(3) the age and functional type (shrub or tree) of the seedlings
planted, (4) plantation method and previous site preparation, and
(5) country where the study took place. The information gathered
on the site preparation techniques allowed us to establish three
different planting methods (depending on the technique, not all
these methods were available for all the treatments/response vari-
ables): subsoiling (linear, mechanized and high-depth, usually up
to 80 cm), hole digging (puncturing, or digging with a mechanical
or manual auger to depth of about 40 cm), and mechanically-built
terraces, characterized by having a depth higher than 80 cm and
a complete alteration of the soil layer. When a study reported no
information on the technique used, those data were not included
in our analyses.

All the data gathered were stored in different databases
according to the treatment and the variable response eval-
uated (available in the Supplementary Electronic Materials
http://dx.doi.org/10.1016/j.ecoleng.2013.09.066). Thus, five and
twenty-five databases were created for survival (in relation to each
treatment under study), and growth (the result of the combination
of each treatment and variable response), respectively.

2.2. Statistical procedure

Independent meta-analyses were carried out for each combina-
tion of treatment and variable response that had at least ten case
studies. We first analyzed the data grouping results from all the
planting methods employed. Survival data were summarized in
2 x 2 contingency tables as in Maestre et al. (2005). An odds met-
ric was obtained for each case study, calculated as the ratio of the
odds of survival with the ecotechnological treatment to the odds of
survival without it (control; Rosenberg et al., 2000). In some stud-
ies, all the individuals of the target species died or survived, and
thus we added 1 to the number of individuals in each study case
to avoid values that would require division by 0 (Maestre et al.,
2005; Gomez-Aparicio, 2009). To retain the symmetry of the anal-
ysis (Borenstein et al., 2009), meta-analyses were conducted with
the natural logarithm of the odds ratio, so values higher and lower
than O indicate that the odds of surviving were higher or lower,
respectively, when the ecotechnological treatment was applied.

To estimate TE for growth data, we used the response ratio
(InRR), obtained as (Hedges et al., 1999):

Xt
In RR = In ()T) 1)

C
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the variance of this ratio is calculated according to:

D¢ Dz

Ne X2 T Ne- X2 2

Vinrg =

where X; and X. are the means of the treatment and con-
trol, respectively, N and N are the number of replicates of the
treatment and the control, respectively, and D; and D, are the
standard deviations of the treatment and the control, respectively.
We selected the InRR for our meta-analyses because this metric
also allows estimating TE in those cases were some information
was missing (e.g., number of replicates [n] or standard deviation
[SD]), or where the data were obtained as relative growth rates.
In RR values above 0 show a positive effect of the treatment on the
growth variables.

In the cases were all the information could be retrieved (mean,
n and SD for growth data, number of alive and dead seedlings for
survival data) we used a random effects model to calculate the
cumulative TE. This model was used to estimate mean effect sizes
because the fixed-effects model assumption that all observed vari-
ation is due to sampling error is very difficult to meet when using
a broad range of studies such as that employed here (Gurevitch &
Hedges, 1999). In addition, the total heterogeneity of each meta-
analysis, Qr, was also calculated as described in Rosenberg et al.
(2000). Qr is tested against a x? distribution with n—1 degrees
of freedom. A significant value of this statistic indicates that the
variance among effect sizes is greater than expected by samp-
ling error (Rosenberg et al., 2000), suggesting that other factors
should be evaluated (Higgins & Thompson, 2002). Because the
cumulative TE of each treatment could be segregated in groups
determined by site preparation procedures, we also conducted
the analysis by calculating cumulative TE values for each planting
method (terraces, subsoiling and hole digging) within the different
treatments evaluated. For categorical data, heterogeneity analy-
ses allow partitioning Qr into Qy (between-groups heterogeneity
or heterogeneity explained by the model) and Qg (within-group
heterogeneity or residual heterogeneity). Qy and Qg can be tested
againsta x2 distribution with m — 1 degrees of freedom, where mis
the number of groups, and n —m degrees of freedom, respectively
(for details see Rosenberg et al., 2000). A significant Qy implies
that there were differences among cumulative TE for the differ-
ent planting methods employed, while a significant Qg implies
that there was heterogeneity among TE not explained by them
(Rosenberg et al., 2000; Borenstein et al., 2009). This analytical
procedure is also called a mixed effects model. When a particu-
lar planting method contained less than two study cases, it was not
included in the mixed effects model. Thus, we decided to present
results from the random effects model when analyzing mean TE
and total heterogeneity values, while results from a mixed effects
model were presented to compare the effects of different site
preparation techniques within each ecotechnological treatment.
We also conducted similar analyses using the functional type of
the seedlings planted (shrub or tree) as a grouping variable. Con-
sidering these functional types did not modify any of the results
of the random effects model (data not shown), and thus we do
not present the results from these analyses here. We also evalu-
ated the relationships between TE and the length of the experiment
using lineal regressions. The statistical significance of cumulative
TE from each meta-analysis was tested through the calculation of
95% confidence intervals, generated using bootstraping procedures
(Rosenberg et al., 2000).

We tested for publication bias in our databases, i.e. the greater
probability of publishing significant results, by checking weighted
histograms, funnel plots and normal quantile plots (Rosenberg
et al., 2000). A weighted histogram (where weight is the inverse of

the variance of the effect size in each study) showing a distribution
depressed around 0 suggests that such a bias exists. In funnel plots,
the resulting plot is shaped like a funnel, with the large opening
at the smallest sample sizes, if there are no biases. With publica-
tion bias, normal quantile plots are non-linear or contain unusual
gaps in the data (Rosenberg et al., 2000). We conducted Spear-
man’s rank-correlation tests examining the relationship between
the standardised effect size and the sample size across studies
(Begg & Mazumdar, 1994); significant correlation indicates that
larger effect sizes in either direction are more likely to be pub-
lished than smaller effect sizes. We also calculated the Rosenthal’s
fail-safe number, which provides the number of analytical units
with a treatment effect equal to zero that should be added to each
meta-analysis to nullify its overall results (Rosenberg et al., 2000).
A value of this number higher than 5n+ 10 is considered to be suf-
ficient to assume the absence of publication bias (Rosenberg et al.,
2000).

In addition to the parametric analyses described above, we
conducted additional non-parametric analyses of seedling growth
data. For these analyses, we obtained InRR values for all case
studies, and used the Wilcoxon Signed Rank tests to examine
whether median response ratios were different from zero. With
this approach we did not weight effect sizes, i.e. we did not use
measured sample variance in a calculation of effect sizes so that
studies with more replication are counted more heavily. While such
weighting is always preferable when conducting meta-analyses
(Gurevitch & Hedges, 1999; but see Cardinale et al., 2006 and
Marvier et al., 2007 for examples of lack of important differences
between weighted and unweighted meta-analyses), we conducted
these additional analyses to ensure that our analyses accounted
for as many case studies and geographical regions as possible. All
the parametric meta-analyses were conducted with the program
MetaWin version 2.1.4 (Rosenberg et al., 2000). Wilcoxon Signed
Rank tests were conducted using the QI Macros for Microsoft Excel
(KnowWare International Inc., Denver, CO, USA).

3. Results

A total of 88 studies complied with our selection criteria. They
provided 1207 case studies, which included data on a total of 52
woody species that were used in the restoration of degraded dry-
lands from 14 countries.

3.1. Mycorrhizal fungi

A total of 40 studies complied with the selection crite-
ria, providing 121/227 case studies that were included in
parametric/non-parametric meta-analyses depending on the eval-
uated variable (Fig. 1a-e, Table 1). Given the low number of case
studies found for root growth (n < 10), the effects of mycorrhization
on this variable were not statistically evaluated. Overall, nursery
mycorrhization had positive and significant effects on seedling sur-
vival and growth, regardless of the variable and analytical approach
(parametric or non-parametric) used (Fig. 1a-e, Table 1). The total
heterogeneity test was marginally significant for the growth in
height (Table 2), suggesting the presence of additional factors that
co-determine the variation in the TE found for this variable. For
any other variable, the variation in TE was found to be within the
model assumptions (Table 2). The effects of nursery mycorrhiza-
tion did not differ significantly among site preparation techniques
in any case (Fig. 2a, Table 2). The length of the study was negatively
related to the TE for seedling survival and diameter growth, though
the r2 values were below 0.1 in all cases (Table 3). Spearman’s cor-
relation tests did not suggest publication bias in any of the seedling
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Table 1

Summary of the non-parametric meta-analyses conducted. Median response ratios are reported in all cases. The null hypothesis of the Wilcoxon test is that median values
do not differ from 0. n = number of study cases included in the analysis; 0 {T} = variance of Wilcoxon test statistic (T); Z=Z-score of median response ratios. Mf = mycorrhizal
fungi; Mf+OA = mycorrhizal fungi combined with organic amendments; Hg = hydrophilic gel; Ts = treeshelters; OA = organic amendments.

Treatment Response variable Wilcoxon test
Median n o{T} z P-value
Mf Diameter (In RR) 0.29 52 219.61 -5.1 <0.001
Height (In RR) 0.24 76 386.29 -5.1 <0.001
Shoot biomass (In RR) 0.76 72 356.29 -6.8 <0.001
Root biomass (In RR) 0.58 27 83.24 —-4.5 <0.001
Mf+0A Diameter (In RR) 0.22 35 122.1 -3.8 <0.001
Height (In RR) 0.30 42 159.95 —-4.4 <0.001
Shoot biomass (In RR) 0.86 27 83.24 -4.0 <0.001
Root biomass (In RR) 1.15 8 14.28 24 0.015
Hg Diameter (In RR) 0.12 13 28.61 =21 0.032
Height (In RR) 0.04 17 4224 -1.5 0.137
Ts Diameter (In RR) —-0.09 101 581.67 3.7 <0.001
Height (In RR) 0.48 135 910.63 -54 <0.001
Shoot biomass (In RR) -0.32 18 45.92 31 0.002
Root biomass (In RR) -0.33 21 57.54 3.2 0.002
OA Diameter (In RR) 0.05 54 232.28 -3.7 <0.001
Height (In RR) 0.15 97 555.82 -6.9 <0.001
Shoot biomass (In RR) 0.50 27 83.24 —-4.1 <0.001
Root biomass (In RR) 0.18 22 61.60 -2.1 0.033
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Table 2

Summary of total heterogeneity analyses conducted with survival and growth variables. Qr =total heterogeneity; Qu =between-group; Qg =within-group heterogene-
ity OR=o0dds ratio; RR=response ratio. Mf=mycorrhizal fungi; Mf+OA=mycorrhizal fungi combined with organic amendments; Hg=hydrophilic gel; Ts =treeshelters;

OA=organic amendments.

Treatment Response variable Random effects model Mixed effects model
Qr df P-value (Qr) Qum Qe df P-value (Qu)

Mf Survival (In OR) 52.39 60 0.741 0.92 50.89 2,55 0.626
Diameter (In RR) 14.96 12 0.248 0.08 12.64 1,10 0.771
Height (In RR 27.10 17 0.056 0.56 21.91 1,15 0.458
Shoot biomass (In RR) 31.61 28 0.290 0.02 0.87 1,27 0.879

Mf+0A Survival (In OR) 22.69 25 0.593 - - - -
Diameter (In RR) 34.56 30 0.257 5.00 32.24 1,28 0.021
Height (In RR) 46.66 66 0.041 3.06 43.01 1,30 0.084

Hg Survival (In OR) 21.34 25 0.675 8.93 14.38 1,16 0.002
Diameter (In RR) 4.98 9 0.830 0.28 4.53 1,8 0.593
Height (In RR) 8.81 10 0.557 0.01 8.52 1,9 0.910

Ts Survival (In OR) 111.2 122 0.742 0.52 118.46 1,125 0473
Diameter (In RR) 60.70 94 0.994 9.76 55.24 1,85 0.001
Height (In RR) 185.5 119 <0.001 22.27 148.77 1,106 <0.001
Root biomass (In RR) 12.75 9 0.174 - - - -

OA Survival (In OR) 191.1 230 0.973 30.49 175.75 1,198 <0.001
Diameter (In RR) 3291 48 0.952 6.67 24.51 1,39 0.009
Height (In RR) 42.68 69 0.994 2.06 32.55 1,56 0.152
Shoot biomass (In RR) 17.86 13 0.166 6.17 8.78 1,11 0.013
Root biomass (In RR) 25.80 17 0.072 26.90 16.42 1,16 <0.001

performance variables evaluated (Table 4). These results were
supported by Rosenthal’s fail safe numbers, and by the fun-
nel/normal quantile plots and weighted histogram (Table 4, Figs.
A1-A12).

3.2. Mycorrhizal fungi combined with organic amendments

A total of 20 studies fulfilled the selection criteria, providing
124/112 case studies that were included in parametric/non-
parametric meta-analyses depending on the evaluated variable
(Fig. 1a-e, Table 1). Due to the low number of case studies found
for both shoot and root biomass (n<10), these variables were not
analyzed. The combined effects of mycorrhizal inoculation in the

Table 3

nursery and the addition of organic amendments in the field sig-
nificantly increased seedling survival and growth, regardless of
the performance indicator and statistical approach used (Fig. 1a-d,
Table 1). The total heterogeneity tests were significant for height
(Table 2). Site preparation techniques were not evaluated in the
survival database because all of the studies gathered used hole dig-
ging. For growth in plant diameter, effect sizes for subsoiling were
more positive than those for hole digging (Fig. 2e, Table 2). The
relationship between the TE and the length of the study was pos-
itive and negative for the case of survival and growth in height,
respectively (Table 3). All the different tests conducted indicated
the absence of publication bias in this treatment (Table 4, Figs.
A13-A21).

Results from linear regressions between the effect size and the duration of the study. OR = odds ratio; RR = response ratio. Mf = mycorrhizal fungi; Mf + OA = mycorrhizal fungi
combined with organic amendments; Hg = hydrophilic gel; Ts = treeshelters; OA = organic amendments.

Treatment Response variable Regression results
Interception Slope R? P-value
Mf Survival (In OR) 1.00 —-0.011 0.05 0.045
Diameter (In RR) 0.41 —0.004 0.07 0.050
Height (In RR 0.33 —0.004 0.04 0.075
Shoot biomass (In RR) 0.87 —0.002 <0.01 0.856
Root biomass (In RR) 0.69 —0.001 <0.01 0.988
Mf +0a Survival (In OR) -0.010 0.012 0.22 0.015
Diameter (In RR) 0.27 —0.001 0.05 0.089
Height (In RR) 0.39 —0.003 0.08 0.034
Hg Survival (In OR) 0.04 0.005 0.02 0.421
Diameter (In RR) 0.26 —0.001 0.04 0.318
Height (In RR) 0.08 —0.001 0.05 0.374
Ts Survival (In OR) 0.48 0.0001 <0.01 0.974
Diameter (In RR) -0.26 0.005 0.15 <0.001
Height (In RR) 0.59 —0.001 <0.01 0.935
Shoot biomass (In RR) -0.74 0.030 0.27 0.026
Root biomass (In RR) -0.74 0.033 0.21 0.032
OA Survival (In OR) -0.63 0.011 0.07 <0.001
Diameter (In RR) 0.17 —0.001 0.01 0.389
Height (In RR) 0.28 —0.002 0.05 0.027
Shoot biomass (In RR) 0.28 0.010 0.07 0.172
Root biomass (In RR) 0.92 —0.020 0.26 0.013
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results are the Ln Odds Ratio and the Ln Response Ratio, respectively.

3.3. Hydrophilic gels

A total of eight studies complied with the selection criteria,
providing 37/30 case studies that were included in parametric/non-
parametric meta-analyses depending on the evaluated variable
(Fig. 1a-d, Table 1). Due the low number of case studies found
for shoot and root biomass (n<10), these variables were not

statistically analyzed. In the parametric analysis, the addition of
hydrophilic gels had a positive and significant effect on seedling
height (Fig. 1a-d), whereas no effects were found on seedling sur-
vival. The test of total heterogeneity was significant for seedling
survival (Table 2). Mixed model analyses revealed differences
among planting methods. When seedlings were planted using
hole digging, hydrogels had positive effects on seedling survival,
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Table 4

Results of the tests conducted to assess publication bias. Rs=Spearman rank correlation coefficient; OR=odds ratio; RR=response ratio. Mf=mycorrhizal fungi;
Mf+O0A =mycorrhizal fungi combined with organic amendments; Hg = hydrophilic gel; Ts = treeshelters; OA = organic amendments.

Treatment Response Spearman correlation Rosenthal’ fail-safe number
Rs P-value

Mf Survival (In OR) -0.23 0.071 652
Diameter (In RR) -0.30 0.273 12
Height (In RR) -0.15 0.554 190
Shoot biomass (In RR) 0.04 0.797 1378

Mf+0a Survival (In OR) -0.27 0.536 401
Diameter (In RR) —0.05 0.774 237
Height (In RR) -0.12 0.443 63

Hg Survival (In OR) -0.40 0.036 0
Diameter (In RR) 0.36 0.304 44
Height (In RR) 0.01 0.978 105

Ts Survival (In OR) —0.02 0.797 969
Diameter (In RR) —0.06 0.543 346
Height (In RR) -0.12 0.169 14450
Root biomass (In RR) -0.15 0.676 5

OA Survival (In OR) 0 0.995 1154
Diameter (In RR) -0.28 0.042 93
Height (In RR) -0.25 0.036 527
Shoot biomass (In RR) 0.88 <0.001 327
Root biomass (In RR) 0.71 <0.001 102

a response that was the opposite when planting was performed
using subsoiling (Fig. 2b, Table 2). The results of non-parametric
tests are consistent with those for seedling diameter (e.g. positive
effects of gels), but did not support the positive effect of hydrogels
on seedling height (Table 1). The TE was not related to the length of
the experiment in any case (Table 3). Spearman’s correlation test
was significant for survival (Table 4), suggesting the possibility of
publication bias. These results were supported by a low value of
Rosenthal’s fail-safe number and by the funnel/normal quantile
plots and weighted histogram (Table 4, Figs. A22-A33).

3.4. Treeshelters

A total of 27 studies complied with the selection crite-
ria, providing 348/275 case studies that were included in
parametric/non-parametric meta-analyses depending on the eval-
uated variable (Fig. 1a—-d, Table 1). Due to the low number of case
studies found for shoot biomass (11 < 10), this variable was not sta-
tistically analyzed. Treeshelters significantly increased the survival
and height of seedlings, but negatively affected their diameter and
root biomass, regardless of the statistical approach used (Fig. 1a,
c and d; Table 1). The total heterogeneity test was significant for
growth in height (Table 2). When seedlings were planted using hole
digging, the effects of treeshelters on diameter and height growth
were more positive than those observed when using subsoiling
(Fig. 2c, Table 2). The length of the study was positively related
to seedling diameter, shoot and root biomass (Table 3). The differ-
ent methods employed to detect publication bias indicated that it
was not present in this treatment (Table 4, Figs. A34-A45).

3.5. Organic amendments

A total of 40 studies complied with the selection criteria, pro-
viding 377/200 case studies that were included in parametric/non-
parametric meta-analyses depending on the evaluated variable.
Overall, the addition of organic amendments (OA) had positive and
significant effects on seedling growth, regardless of the variable
and the analytical approach (parametric or non-parametric) used
(Fig. 1b-e; Table 1). However, this treatment had negative effects
on seedling survival (Fig. 1a). The total heterogeneity test was not

significant for any variable (Table 2). Effect of site preparation tech-
niques showed significant differences in survival, diameter, shoot
biomass and root biomass (Fig. 2d, Table 2). The effects of OA on
seedling survival were negative when seedlings were planted using
subsoiling, while this treatment had neutral effects when the plant-
ing method was hole digging. The opposite was found when analyz-
ing growth variables, as subsoiling effects were significantly greater
(i.e. more positive) than those from hole digging (Fig. 2d, Table 2).
The length of the study was positively related with seedling
survival, and negatively with seedling height and root biomass
(Table 3). Spearman’ correlation test was significant for all the
growth variables analyzed, suggesting the presence of publication
bias (Table 4). These results were supported by Rosenthal fail-safe
number and by funnel plots (except for diameter and height; Figs.
A49 and A52) and weighted histograms (Table 4, Figs. A46-A60).

4. Discussion
4.1. Effectiveness of the ecotechnological treatments evaluated

Overall, the different ecotechnological treatments evaluated
had positive effects on most of the response variables assessed.
However, the direction and magnitude of the effects of treeshelters
and organic amendments (OA) varied with the response variable
considered. Whereas treatments that included mycorrhizal fungi
had positive effects on all the performance variables evaluated,
treeshelters and OA reduced the growth in diameter and survival
of woody seedlings, respectively, but enhanced other performance
variables. These differences were probably due to specific charac-
teristics of each treatment and, consequently, to the changes in
abiotic conditions that they produced.

We found that the inoculation with mycorrhizal fungi improved
the survival and growth of woody seedlings, which is one of the
most effective for promoting their establishment in drylands. This
inoculation likely increased the water use efficiency of woody
seedlings, allowing them to overcome water stress, and increas-
ing their ability to uptake nutrients such as N and P, thereby
enhancing their growth (Caravaca et al., 2003b; Querejeta et al.,
2007; Barea et al., 2011). Mycorrhizal fungi typically improve soil
aggregate stability in the environment around the seedling roots
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after planting (Caravaca et al., 2002). This promotes root growth,
allowing seedlings to withstand abiotic (first dry period) and biotic
(e.g., competition from herbaceous weeds) stresses they encounter
after planting (Requena et al.,, 2001; Alguacil et al., 2005). It is
also assumed that the effects of mycorrhizal fungi are particularly
important in nutrient-limited ecosystems such as drylands (Rincén
et al., 2007; Valdecantos et al., 2006).

The combined use of mycorrhizal inoculation and OA promoted
seedling survival and growth, and the effects of both treatments
on survival were more positive than when OA was used alone (i.e.
confidence intervals of both effect sizes did not overlap, Fig. 1). The
negative effects of OA on seedling survival have been attributed to
different factors affecting soil water availability, a critical issue for
the survival of planted woody seedlings in drylands (Larchevéque
et al., 2006; Padilla & Puignare, 2007; Fuentes et al., 2010). High
doses of OA can increase the content of soluble salts, and there-
fore reduce water availability (Valdecantos et al., 2011), which may
cause seedling death during periods of extreme water shortage.
Conversely, the presence of nutrients in the soil can promote the
development of herbaceous weeds (Clary et al., 2004; Rey Benayas
etal., 2005). These species can effectively compete with the planted
seedlings for water and nutrients because of their faster growth
rate and the attributes of their root systems (Schenk & Jackson,
2002; Ludwig et al., 2004; Van der Waal et al., 2009). Furthermore,
in situations of water stress, increases in seedling size promoted
by the addition of OA may not promote a higher survival under
semiarid conditions (Trubat et al., 2011, but see Trubat et al., 2010
for contrasting results under more mesic conditions). Our results
suggest the latter, as seedling survival was reduced by the addi-
tion of OA despite this treatment effectively promoting seedling
growth (Fig. 1). However, the publication bias found when ana-
lyzing the effects of OA on this variable (Table 3) indicates that
these effects should be interpreted with caution. Nonetheless, it
is interesting to highlight how negative effects on survival of this
treatment disappeared in the presence of mycorrhizal fungi, likely
due to the increased ability of inoculated seedlings to acquire water
(Querejeta et al., 2003; Allen, 2007).

Treeshelters increased seedling survival, but had contrasting
effects on the different growth variables evaluated (e.g. increased
height but reduced diameter and root biomass). The increase
in height and reduction in diameter of seedlings is an adaptive
response to the abiotic conditions generated within the shelters
(Chaar et al., 2008; Peman et al., 2010). In particular, it is assumed
that the decrease in light, and the increases in temperature (Del
Campo et al., 2006), together with the protection of shelters to
mechanic pressure (e.g. wind), allow the plant to invest more
resources in aboveground structures than in the root system.
Thus, there is a trade-off towards greater height at the expense of
increased girth (Oliet et al., 2003; Oliet & Jacobs, 2007; Chaar et al.,
2008), particularly when seedling height is less than that of the
treeshelter (Oliet et al., 2005). However, the significant increase
in height we observed (detected using both parametric and non-
parametric approaches) was accompanied by a decrease in shoot
biomass (in non-parametric analysis, Table 1). This was likely due
to the fact that protected seedlings invest in photosynthetic area
mainly when water is not a limiting resource, which is not the case
in ecosystems such as drylands (Oliet & Jacobs, 2007). Although
the conditions generated inside the treeshelters could negatively
affect the survival of seedlings (Navarro et al., 2005), the overall
effect was positive. An increase in temperature within unventilated
shelters can promote higher water losses via transpiration (Bergez
& Dupraz, 2000; Bellot et al., 2002; Close et al., 2009). In addition,
the reduced root development of protected seedlings (Fig. 1b)
would prevent them achieving moister soil horizons, a response
that has been associated with lower survival rates in previous

studies (Padilla & Puignare, 2007). However, this could be compen-
sated by the other positive conditions generated by treeshelters.
Thus the reduction of radiation and mechanical damage would
counterbalance detrimental effects of increased temperatures and
reduced root growth experienced by seedlings (Del Campo et al.,
2006; Puértolas et al., 2010), and hence improve their survival.

Previous studies have shown that hydrophilic gels increase the
amount of water available for plants, and reduce seedling evapo-
transpiration (Agaba et al., 2010; Chirino et al.,, 2011). However,
we found that these gels had no significant effects on seedling sur-
vival. We detected some publication bias in our analyses, which
raises questions about the validity of these results. In addition, the
effects of hydrogels on seedling growth were also dependent on
the statistical approach used in the analyses (Fig. 1a-e, Table 1).
Overall, our analyses indicate that the effects of this treatment on
seedling survival and growth should be interpreted with caution,
and further studies are needed before any generalization on the
effects of hydrogels can be made.

4.2. Variations in treatment effects with site preparation and
through time

The majority of studies analyzed lasted for two years or less, so
our results must be interpreted in the context of the early stages of
seedling establishment. However, this stage is critical to ensure the
success of restoration actions conducted in drylands (Pausas et al.,
2004; Vallejo et al., 2012). The inclusion of the study length as an
explanatory variable of Qr did not modify the results of our anal-
yses (results not shown), although some significant relationships
between particular effect sizes and such length were found.

The absence of differences among site preparation techniques
(Fig. 2), and the weak relationship between the length of experi-
ment and the effect sizes of mycorrhizal inoculation, indicate that
the benefits of this treatment were consistent (Table 3). Regarding
the addition of OA, subsoiling effectively promoted seedling growth
(diameter, shoot biomass and root biomass) compared to hole dig-
ging, but decreased seedling survival. The length of the study was
negatively related to growth variables in treatments including OA
(height in mycorrhizal fungi and OA treatment, and height and
shoot biomass in the OA treatment, Table 3), suggesting that posi-
tive effects of OA on plant growth were more important during the
early stages after planting, in that their effects were reduced when
the nutrients OA contained are completely mineralized. Some stud-
ies have observed that a rapid growth of aboveground tissues
before the main dry period could jeopardize future seedling sur-
vival (Villar-Salvador et al., 1997; Villar-Salvador et al.,2011). Thus,
the likely increase in growth promoted by OA could, in addition
to other negative effects linked to this treatment (e.g. increased
soil salinity and competition with herbaceous species), determine
later survival, at least at the early stages after planting. The nega-
tive effects of OA on seedling survival declined over time (Table 3).
Given the long residence time of many OA in soils (Fuentes et al.,
2010), once the stress associated to planting is surpassed, the ben-
efits of OA could improve the survival of seedlings at the medium
to long term. These results suggest the need to consider potential
seasonal effects of OA on the performance of planted seedlings in
future research.

When planted using hole digging, seedlings protected with
treeshelters had higher diameters than those without them, in con-
trast to the overall negative effects of treeshelters on this variable.
The low number of studies used in this case (nine), however, indi-
cates that these results, although intriguing, should be taken with
caution. The duration of the experiment was positively related to
the effect size of the treeshelters when analyzing growth vari-
ables (diameter, shoot and root biomass). These results confirm
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the notion that morphological changes produced by the abiotic
conditions inside the shelters are reduced when seedling height
reaches that of the shelters (Oliet & Jacobs, 2007). The significant
heterogeneity found for height growth with this treatment could
be related to the differences in the type of shelters used, as well as
to the differential responses to them by the species included in our
analyses. It must be noted, however, that negative effects in diam-
eter growth were not conditioned by these sources of variation.

Results of hydrogels were not related to experiment length in
any case, probably due to the low number of case studies included
for each variable. Site preparation procedure by hole digging could
improve survival in this treatment, but, as noted above, the publica-
tion bias found in this variable avoids generalizing results obtained
from this treatment.

4.3. Limitations of our analyses and recommendations for future
studies

Despite the relatively high number of studies complied in our
synthesis, deficiencies in the presentation of data or the omission
of important information in many of the original publications pre-
cluded us from carrying out additional analyses. The length of the
firstdry period after planting is especially important in determining
the success of plantations such as those studied here (Pausas et al.,
2004; Vallejo et al.,2012). However, we were unable to successfully
assess the relationship between water availability in the first year of
plantation and the effects of the treatments evaluated because of a
lack of data on precipitation and/or temperature during the study
period. Whenever possible, future studies should always include
this information, as this would allow additional analyses of the
potential causes of variation in the effects of ecotechnological treat-
ments such as those studied here.

The results obtained for hydrogels should be interpreted with
caution because we were only able to obtain eight studies, and
found some evidence for the presence of publication bias in this
treatment. Thus, more studies on this treatment are clearly needed
before any generalization on their effects on seedling establish-
ment can be done. Similarly, our analyses of growth data revealed
the presence of publication bias in the OA treatment, suggesting
that studies failing to demonstrate significant effects of this treat-
ment are not being published.

The relationship between root and shoot biomass is crucial to
determine the survival of woody seedlings in drylands (Navarro
et al., 2006; Villar-Salvador et al., 2009). This relationship can be
modified with treatments such as treeshelters and OA, and it would
be useful to explore their effects on the root: shoot ratio. Unfortu-
nately we were unable to do this because of lack of data, as very few
studies harvested part of their replicates to report this information.
Whenever possible, this information should be reported in future
studies.

4.4. Concluding remarks: recommendations for dryland
restoration

The recruitment of woody species is one of the major limitations
on the revegetation of degraded drylands. Therefore, a significant
main challenge facing restoration scientists and practitioners is
to enhance the survival and early growth of planted seedlings
(Gémez-Aparicio, 2009; Cortina et al., 2011). Our synthesis indi-
cates that inoculation with mycorrhizal fungi in the nursery (alone
or in combination with OA in the field), and the use of treeshelters
were, in this order, the most effective ecotechnological treatments
to enhance both seedling survival and growth. The use of OA in
isolation decreased seedling survival, and while this response is
attenuated when hole digging is used as the planting method, this

treatment should be used carefully, as OA may enhance competi-
tion from herbaceous plants and increase soil osmotic potential,
reducing water availability. We do not recommend the addition of
OAduring dryland restoration, but if this treatment is to be used, we
advise that it be used jointly with mycorrhizal inoculation when-
ever possible. The morphological changes induced by treeshelters
on the planted seedlings raise doubts about their long-term effec-
tiveness. However, the positive relationship found between the
length of the study and the increase in seedlings diameter and
biomass (both above- and belowground) suggests that these mor-
phological changes diminish with time. When using this treatment,
we recommend that hole digging be used during planting when-
ever possible to improve diameter growth and minimize the effects
of shelters on the height: diameter ratio. In addition, some studies
have also shown the effectiveness of particular treeshelter designs
(e.g. smaller and ventilated tubes, or tubes made with materials
of greater transmissibility) to improve this ratio without reducing
their positive effects on seedling survival (Oliet et al., 2005).

While our results provide general trends and guidelines for
researchers and practitioners, it must be noted that factors such
as the type of treeshelter, the mycorrhizal fungi species and the
type and dose of organic amendment are of paramount impor-
tance in determining the outcome of the application of these
techniques in particular situations. Thus, these aspects must be
taken into account when designing new studies about the use of
these ecotechnological treatments under specific field conditions.
By doing this we will be able to refine the general recommendations
provided by our synthesis, and therefore maximize the benefits
of ecotechnological techniques for improving the establishment of
woody seedlings in degraded drylands.

Acknowledgements

We thank the many colleagues who shared their data with us
or drew our attention to unpublished and published sources, and
David ]. Eldridge, the editor and two reviewers for their edits, com-
ments an suggestion on a previous version of this manuscript. This
synthesis was made possible thanks to the support of the Euro-
pean Research Council under the European Community’s Seventh
Framework Programme (FP7/2007-2013)/ERC Grant Agreement
No. 242658 (BIOCOM), awarded to FTM. A.V. is supported by
the project CASCADE (Seventh Framework Programme, FP7/2007-
2013 grant agreement 283068). The Fundacién CEAM is partly
supported by Generalitat Valenciana, and the projects GRACCIE
(Consolider-Ingenio 2010) and FEEDBACKS (Prometeo - Generalitat
Valenciana).

Appendix A. Supplementary data

Supplementary material related to this article can be found,
in the online version, at http://dx.doi.org/10.1016/j.ecoleng.
2013.09.066.

References

Agaba, H., Baguma, L., Osoto Esegu, J., Obua, ]J., Kabasa, J., Aloys, H., 2010. Effects of
hydrogel amendment to different soils on plant available water and survival of
trees under drought conditions. Clean-Soil, Air, Water 38, 328-335.

Alguacil, M.M,, Caravaca, E., Roldén, A., 2005. Changes in rhizosphere microbial activ-
ity mediated by native or allochthonous AM fungi in the reafforestation of a
Mediterranean degraded environment. Biol. Fertil. Soils 41, 59-68.

Allen, M.F., 2007. Mycorrhizal fungi: highways for water and nutrients in arid soils.
Vadose Zone J. 6,291-297.

Barea, J.M., Palenzuela, J., Cornejo, P., Sinchez-Castro, I., Navarro-Fernindez, C.,
Lépez-Garcia, A., Estrada, B., Azcén, R, Ferrol, N., Azcén-Aguilar, C., 2011. Eco-
logical and functional roles of mycorrhizas in semi-arid ecosystems of Southeast
Spain. J. Arid Environ. 75, 1292-1301.


http://dx.doi.org/10.1016/j.ecoleng.2013.09.066
http://dx.doi.org/10.1016/j.ecoleng.2013.09.066
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0005
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0005
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0005
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0005
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0005
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0005
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0005
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0005
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0005
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0005
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0005
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0005
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0005
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0005
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0005
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0005
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0005
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0005
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0005
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0005
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0005
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0005
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0005
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0005
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0005
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0005
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0005
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0010
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0010
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0010
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0010
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0010
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0010
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0010
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0010
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0010
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0010
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0010
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0010
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0010
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0010
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0010
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0010
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0010
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0010
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0010
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0010
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0010
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0010
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0010
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0010
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0010
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0010
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0010
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0010
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0015
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0015
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0015
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0015
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0015
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0015
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0015
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0015
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0015
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0015
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0015
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0015
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0015
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0015
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0015
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0015
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0015
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0020
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0020
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0020
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0020
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0020
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0020
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0020
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0020
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0020
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0020
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0020
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0020
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0020
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0020
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0020
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0020
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0020
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0020
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0020
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0020

J. Piiieiro et al. / Ecological Engineering 61 (2013) 133-144 143

Bellot, J., Ortiz De Urbina, J.M., Bonet, A., Sanchez, ].R., 2002. The effects of tree shel-
ters on the growth of Quercus coccifera L. seedlings in a semiarid environment.
Forestry 75, 89-106.

Begg, C.B., Mazumdar, M., 1994. Operating characteristics of a rank correlation test
for publication bias. Biometrics 50, 1088-1101.

Bergez, J.E., Dupraz, C., 2000. Effect of ventilation on growth of Prunus avium L.
seedlings grown in tree shelters. Agric. For. Meteorol. 104, 199-214.

Borenstein, M., Hedges, L.V., Higgins, J.P.T., Rothstein, H.R., 2009. Introduction to
Meta-analysis. John Wiley & Sons, Chichester, UK.

Cao, C, Jiang, S., Ying, Z., Zhang, F., Han, X,, 2011. Spatial variability of soil nutri-
ents and microbiological properties after the establishment of leguminous shrub
Caragana microphylla Lam. plantation on sand dune in the Horqin Sandy Land
of Northeast China. Ecol. Eng. 37, 1467-1475.

Caravaca, F. Alguacil, M., Figueroa, D., Barea, J.M. Roldan, A. 2003a. Re-
establishment of Retama sphaerocarpa as a target species for reclamation of soil
physical and biological properties in a semi-arid Mediterranean area. For. Ecol.
Manage. 182, 49-58.

Caravaca, F., Barea, ].M., Palenzuela, J., Figueroa, D., Alguacil, M.M., Roldan, A., 2003b.
Establishment of shrub species in a degraded semiarid site after inoculation
with native or allochthonous arbuscular mycorrhizal fungi. Appl. Soil Ecol. 22,
103-111.

Caravaca, F., Garcia, C.,Herndndez, M.T.,Roldan, A., 2002. Aggregate stability changes
after organic amendment and mycorrhizal inoculation in the afforestation of a
semiarid site with Pinus halepensis. Appl. Soil Ecol. 19, 199-208.

Cardinale, B.J., Srivastava, D.S., Duffy, J.E., Wright, J.P., Downing, A.L., Sankaran, M.,
Jouseau, C., 2006. Effects of biodiversity on the functioning of trophic groups
and ecosystems. Nature 443, 989-992.

Chaar, M., Mechergui, T., Khouajah, A., Abid, H., 2008. Effects of treeshelters
and polyethylene mulch sheets on survival and growth of cork oak (Quercus
suber L.) seedlings planted in northwestern Tunisia. For. Ecol. Manage. 256,
722-731.

Chirino, E., Vilagrosa, A., Vallejo, V.R., 2011. Using hydrogel and clay to improve the
water status of seedlings for dryland restoration. Plant Soil 344, 99-110.

Clary, J., Savé, R, Biel, C., De Herralde, F., 2004. Water relations in competitive inter-
actions of Mediterranean grasses and shrubs. Ann. Appl. Biol. 144, 149-155.

Close, D.C., Ruthrof, K.X., Turner, S., Rokich, D.P., Dixon, K.W., 2009. Ecophysiology
of species with distinct leaf morphologies: effects of plastic and shadecloths
guards. Restor. Ecol. 17, 33-41.

Cortina, J., Amat, B., Castillo, V., Fuentes, D., Maestre, F.T., Padilla, F.M., Rojo, L., 2011.
The restoration of vegetation cover in the semi-arid Iberian southeast. J. Arid
Environ. 75, 1377-1384.

Cortina, J., Pefiuelas, J.L., Puértolas, J., Vilagrosa, A., Savé, R., 2006. Calidad de Planta
Forestal para la Restauraciéon en Ambientes Mediterraneos. Estado Actual de
Conocimientos. 0.A.P.N., Ministerio de Medio Ambiente, Madrid.

Del Campo, A., Navarro, R., Aguilella, A., Gonzélez, E., 2006. Effect of tree shel-
ter design on water condensation and run-off and its potential benefit for
reforestation establishment in semiarid climates. For. Ecol. Manage. 235,
107-115.

Dupponois, R., Fuonoune, H., Masse, D., Pontanier, R., 2005. Inoculation of Acacia
holosericea with ectomycorrhizal fungi in a semiarid site in Senegal: growth
response and influences on the mycorrhizal soil infectivity after 2 years planta-
tion. For. Ecol. Manage. 207, 351-362.

Eldridge, D., Bowker, M.A., Maestre, F.T., Roger, E., Reynolds, ].F., Whitford, W.G.,
2011. Impacts of shrub encroachment on ecosystem structure and functioning:
towards a global synthesis. Ecol. Lett. 14, 709-722.

Fuentes, D., Valdecantos, A., Llovet, ], Cortina, ]., Vallejo, V.R., 2010. Fine-tuning
of sewage sludge application to promote the establishment of Pinus halepensis
seedlings. Ecol. Eng. 36, 1213-1221.

Gao, Y., Yu, G., Shimizu, H., Tobe, K., 2002. A 10-year study on techniques for vege-
tation restoration in a desertified salt lake area. J. Arid Environ. 52, 483-497.

Goémez-Aparicio, L., 2009. The role of plant interactions in the restoration of
degraded ecosystems: a meta-analysis across life-forms and ecosystems. J. Ecol.
97,1202-1214.

Gurevitch, J., Hedges, L.V., 1999. Statistical issues in ecological meta-analysis. Ecol-
ogy 80, 1142-1149.

Hafidi, M., Ouahmane, L., Thioulouse, ]J., Sanguin, H., Boumezzough, A., Prin, Y.,
Baudoin, E., Galiana, A., Duponnois, R., 2013. Managing Mediterranean nurse
plants-mediated effects on soil microbial functions to improve rock phosphate
solubilization processes and early growth of Cupressus atlantica G. Ecol. Eng. 57,
57-64.

Harrison, F., 2011. Getting started with meta-analysis. Methods Ecol. Evol. 2, 1-10.

Hedges, L., Gurevitch, J., Curtis, P., 1999. The meta-analysis of response ratios in
experimental ecology. Ecology 80, 1150-1156.

Higgins, ].P.T., Thompson, S.G., 2002. Quantifying heterogeneity in a meta-analysis.
Stat. Med. 21, 1539-1558.

Karst, J., Marczak, L., Jones, M.D., Turkington, R., 2008. The mutualism-parasitism
continuum in ectomycorrhizas: a quantitative assessment using meta-analysis.
Ecology 89, 1032-1042.

King, E.G., 2008. Facilitative effects of Aloe secundiflora shrubs in degraded semi-arid
rangelands in Kenya. J. Arid Environ. 72, 358-369.

Larchevéque, M., Ballini, C., Korboulewsky, N., Montes, N., 2006. The use of compost
in afforestation of Mediterranean areas: effects on soil properties and young
tree seedlings. Sci. Tot. Environ. 369, 220-230.

Leroy, C., Caraglio, Y., 2003. Effect of tube shelters on the growth of young Turkish
pines (Pinus brutia Ten., Pinaceae). Ann. For. Sci. 60, 549-556.

Li, X.Y., Gong, ].D., Wei, X.H., 2000. In-situ rainwater harvesting and gravel mulch
combination for corn production in the dry semi-arid region of China. J. Arid
Environ. 46, 371-382.

Liang, J., Zhigiang Sun, Z., Qu, Z., Zhang, Y., Lu, Q., Zhang, X., 2010. Long-term effect
of an ectomycorrhizal inoculum and other treatments on survival and growth
of Populus hopeiensis Hu et Chow. For. Ecol. Manage. 259, 2223-2232.

Liao, C., Peng, R, Luo, Y., Zhou, X., Wu, X,, Fang, C., 2008. Altered ecosystem car-
bon and nitrogen cycles by plant invasion: a meta-analysis. New Phytol. 177,
706-714.

Lof, M., Dey, D., Navarro, R,, Jacobs, D.F., 2012. Mechanical site preparation for forest
restoration. New For. 43, 825-848.

Ludwig, F., Dawson, T.E., Prins, H.H.T., Berendse, F., Kroon, H., 2004. Below-ground
competition between trees and grasses may overwhelm the facilitative effects
of hydraulic lift. Ecol. Lett. 7, 623-631.

Maestre, F.T., Bautista, S., Cortina, J., Bellot, J., 2001. Potential of using facilitation
by grasses to establish shrubs on a semiarid degraded steppe. Ecol. Appl. 11,
1641-1655.

Maestre, F.T., Bautista, S., Cortina, J., Diaz, G., Honrubia, M., Vallejo, V.R., 2002.
Microsite and mycorrhizal inoculum effects on the establishment of Quercus
coccifera in a semi-arid degraded steppe. Ecol. Eng. 19, 289-295.

Maestre, F.T., Cortina, J., Bautista, S., Bellot, ]., Vallejo, R., 2003. Small-scale environ-
mental heterogeneity and spatiotemporal dynamics of seedling establishment
in a semi-arid degraded ecosystem. Ecosystems 6, 630-643.

Maestre, F.T., Salguero-Gémez, R., Quero, J.L., 2012. It's getting hotter in here: deter-
mining and projecting the impacts of global change on drylands. Phil. Trans. R.
Soc. B 367, 3062-3075.

Maestre, F.T., Valladares, F., Reynolds, J.F., 2005. Is the change of plant-plant inter-
actions with abiotic stress predictable? A meta-analysis of field results in arid
environments. J. Ecol. 93, 748-757.

Marvier, M., McCreedy, C., Regetz, ]., Kareiva, P., 2007. A meta-analysis of effects of
Bt cotton and maize on nontarget invertebrates. Science 316, 1475-1477.

Navarro, R.M., Villar-Salvador, P., Del Campo, A., 2006. Morfologia y establecimiento
de plantones. In: Cortina, J., Pefiuelas, J.L., Puértolas, J., Savé, R., Vilagrosa, A.
(Eds.), Calidad de Planta Forestal Para la Restauracién en Ambientes Mediter-
raneos. Estado Actual de Conocimientos. Ministerio de Medio Ambiente, Serie
Forestal, Madrid, pp. 67-88.

Navarro, R.M., Fragero, B., Ceaceros, C., Del Campo, A., 2005. Establecimiento de
Quercus ilex L. subsp. ballota [Desf.] Samp. utilizando tubos invernadero ven-
tilados. In: Actas IV Congreso Forestal Espafiol. Mesa 2. CD Proceedings of the
Congress.

Oliet, ].A., Navarro, R.M., Contreras, O., 2003. Evaluacion de la Aplicacion de Tubos
y Mejoradores en Repoblaciones. Consejeria de Medio Ambiente, Junta de
Andalucia, Sevilla.

Oliet, J.A., Jacobs, D.F, 2007. Microclimatic conditions and plant morpho-
physiological development within a tree shelter environment during establish-
ment of Quercus ilex seedlings. Agric. For. Meteorol. 144, 58-72.

Oliet, J.A., Jacobs, D.F., 2012. Restoring forest: advances in techniques and theory.
New For. 43, 535-541.

Oliet, J.A., Planelles, R., Artero, F., Jacobs, D.F., 2005. Nursery fertilization and tree
shelters affect long-term field response of Acacia salicina Lindl. planted in
Mediterranean semiarid conditions. For. Ecol. Manage. 215, 339-351.

Oliveira, G., Nunes, A., Clemente, A., Correia, O., 2011. Effect of substrate treatments
on survival and growth of Mediterranean shrubs in a revegetated quarry: An
eight-year study. Ecol. Eng. 37, 255-259.

Ouahmane, L., Revel, ].C., Hafidi, M., Thioulouse, ]J., Prin, Y., Galiana, A., Dreyfus,
B., Duponnois, R., 2009. Responses of Pinus halepensis growth, soil microbial
catabolic functions and phosphate-solubilizing bacteria after rock phosphate
amendment and ectomycorrhizal inoculation. Plant Soil 320, 169-179.

Padilla, F., Miranda, ]J., Ortega, R., Hervas, M., Sanchez, ]., Pugnaire, F.I., 2011. Does
shelter enhance early seedling survival in dry environments? A test with eight
Mediterranean species. Appl. Veg. Sci. 14, 31-39.

Padilla, F., Puignare, F.I, 2007. Rooting depth and soil moisture control Mediter-
ranean woody seedling survival during drought. Funct. Ecol. 21, 489-495.

Palacios, G., Navarro-Cerrillo, R., Del Campo, A., Toral, M., 2009. Site preparation,
stock quality and planting date effect on early establishment of Holm oak (Quer-
cus ilex L.) seedlings. Ecol. Eng. 35, 38-46.

Pausas, J.G., Bladé, C., Valdecantos, A., Seva, J.P., Fuentes, D., Alloza, ].A., Vilagrosa,
A., Bautista, S., Cortina, J., Vallejo, V.R., 2004. Pines and oaks in the restoration
of Mediterranean landscapes of Spain: new perspectives for an old practice—a
review. Plant Ecol. 171, 209-220.

Peman,]., Peguero-Pina,]J., Valladares, F., Gil-Pelegrin, E.,2010. Evaluation of unven-
tilated treeshelters in the context of Mediterranean climate: Insights from a
study on Quercus faginea seedlings assessed with a 3D architectural plant model.
Ecol. Eng. 36, 517-526.

Puértolas, J., Oliet, J., Jacobs, D., Benito, L., Pefiuelas, J., 2010. Is light the key factor
for success of tube shelters in forest restoration plantings under Mediterranean
climates? For. Ecol. Manage. 260, 610-617.

Pullin, A., Knight, T., 2009. Doing more good than harm-Building an evidence-base
for conservation and environmental management. Biol. Cons. 142, 931-934.

Pullin, A., Knight, T.M., Stone, D., Charman, K., 2004. Do conservation managers
use scientific evidence to support their decision-making? Biol. Cons. 119,
245-252.

Querejeta, J.I., Allen, M.F., Alguacil, M.M., Roldan, A., 2007. Plant isotopic composition
provides insight into mechanisms underlying growth stimulation by AM fungi
in a semiarid environment. Funct. Plant Biol. 34, 683-691.


http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0025
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0025
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0025
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0025
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0025
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0025
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0025
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0025
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0025
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0025
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0025
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0025
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0025
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0025
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0025
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0025
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0025
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0025
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0025
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0025
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0025
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0025
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0025
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0030
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0030
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0030
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0030
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0030
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0030
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0030
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0030
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0030
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0030
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0030
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0030
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0030
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0030
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0030
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0035
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0035
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0035
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0035
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0035
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0035
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0035
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0035
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0035
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0035
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0035
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0035
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0035
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0035
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0035
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0035
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0035
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0035
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0035
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0035
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0035
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0040
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0040
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0040
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0040
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0040
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0040
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0040
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0040
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0040
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0045
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0045
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0045
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0045
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0045
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0045
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0045
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0045
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0045
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0045
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0045
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0045
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0045
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0045
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0045
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0045
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0045
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0045
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0045
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0045
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0045
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0045
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0045
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0045
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0045
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0045
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0045
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0045
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0045
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0045
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0045
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0045
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0045
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0045
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0045
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0045
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0050
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0050
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0050
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0050
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0050
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0050
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0050
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0050
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0050
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0050
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0050
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0050
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0050
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0050
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0050
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0050
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0050
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0050
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0050
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0050
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0050
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0050
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0050
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0050
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0050
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0050
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0050
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0050
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0050
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0055
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0055
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0055
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0055
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0055
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0055
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0055
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0055
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0055
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0055
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0055
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0055
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0055
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0055
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0055
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0055
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0055
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0055
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0055
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0055
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0055
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0055
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0055
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0055
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0055
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0060
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0060
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0060
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0060
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0060
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0060
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0060
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0060
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0060
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0060
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0060
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0060
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0060
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0060
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0060
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0060
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0060
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0060
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0060
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0060
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0060
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0060
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0060
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0060
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0060
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0060
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0060
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0065
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0065
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0065
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0065
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0065
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0065
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0065
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0065
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0065
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0065
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0065
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0065
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0065
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0065
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0065
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0065
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0070
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0070
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0070
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0070
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0070
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0070
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0070
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0070
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0070
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0070
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0070
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0070
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0070
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0070
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0070
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0070
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0070
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0070
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0070
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0070
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0070
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0070
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0070
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0070
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0070
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0070
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0070
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0070
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0070
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0070
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0075
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0075
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0075
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0075
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0075
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0075
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0075
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0075
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0075
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0075
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0075
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0075
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0075
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0075
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0075
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0075
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0075
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0075
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0075
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0075
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0080
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0080
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0080
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0080
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0080
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0080
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0080
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0080
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0080
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0080
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0080
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0080
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0080
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0080
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0080
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0080
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0080
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0080
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0085
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0085
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0085
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0085
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0085
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0085
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0085
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0085
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0085
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0085
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0085
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0085
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0085
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0085
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0085
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0085
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0085
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0085
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0085
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0090
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0090
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0090
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0090
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0090
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0090
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0090
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0090
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0090
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0090
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0090
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0090
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0090
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0090
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0090
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0090
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0090
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0095
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0095
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0095
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0095
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0095
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0095
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0095
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0095
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0095
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0095
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0095
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0095
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0095
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0095
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0095
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0095
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0095
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0095
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0095
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0095
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0100
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0100
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0100
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0100
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0100
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0100
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0100
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0100
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0100
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0100
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0100
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0100
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0100
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0100
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0100
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0100
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0100
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0100
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0100
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0100
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0100
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0100
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0100
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0100
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0100
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0100
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0100
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0100
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0105
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0105
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0105
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0105
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0105
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0105
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0105
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0105
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0105
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0105
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0105
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0105
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0105
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0105
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0105
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0105
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0105
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0105
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0105
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0105
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0105
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0105
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0105
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0105
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0105
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0105
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0105
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0105
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0105
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0105
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0105
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0105
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0105
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0105
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0110
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0110
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0110
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0110
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0110
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0110
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0110
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0110
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0110
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0110
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0110
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0110
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0110
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0110
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0110
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0110
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0110
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0110
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0110
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0115
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0115
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0115
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0115
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0115
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0115
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0115
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0115
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0115
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0115
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0115
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0115
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0115
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0115
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0115
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0115
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0115
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0115
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0115
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0120
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0120
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0120
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0120
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0120
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0120
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0120
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0120
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0120
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0120
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0120
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0120
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0120
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0120
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0120
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0120
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0120
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0120
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0120
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0120
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0120
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0120
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0125
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0125
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0125
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0125
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0125
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0125
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0125
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0125
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0125
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0125
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0125
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0125
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0125
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0125
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0125
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0125
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0125
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0125
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0125
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0125
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0125
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0125
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0125
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0130
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0130
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0130
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0130
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0130
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0130
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0130
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0130
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0130
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0130
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0130
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0135
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0135
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0135
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0135
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0135
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0135
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0135
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0135
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0135
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0135
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0135
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0135
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0135
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0135
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0135
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0135
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0135
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0135
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0135
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0135
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0135
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0135
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0135
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0135
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0135
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0135
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0135
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0135
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0140
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0140
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0140
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0140
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0140
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0140
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0140
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0140
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0140
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0140
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0140
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0145
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0145
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0145
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0145
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0145
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0145
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0145
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0145
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0145
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0145
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0145
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0145
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0145
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0150
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0150
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0150
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0150
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0150
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0150
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0150
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0150
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0150
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0150
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0150
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0155
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0155
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0155
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0155
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0155
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0155
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0155
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0155
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0155
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0155
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0155
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0155
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0155
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0155
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0155
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0155
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0155
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0160
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0160
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0160
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0160
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0160
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0160
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0160
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0160
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0160
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0160
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0160
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0160
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0160
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0160
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0160
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0160
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0160
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0160
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0160
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0165
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0165
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0165
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0165
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0165
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0165
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0165
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0165
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0165
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0165
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0165
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0165
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0165
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0165
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0165
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0165
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0165
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0165
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0165
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0165
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0165
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0165
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0165
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0165
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0170
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0170
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0170
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0170
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0170
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0170
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0170
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0170
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0170
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0170
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0170
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0170
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0170
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0170
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0170
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0170
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0170
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0170
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0170
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0170
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0170
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0170
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0170
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0175
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0175
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0175
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0175
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0175
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0175
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0175
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0175
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0175
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0175
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0175
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0175
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0175
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0175
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0175
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0175
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0175
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0175
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0175
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0175
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0175
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0175
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0175
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0175
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0180
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0180
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0180
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0180
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0180
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0180
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0180
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0180
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0180
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0180
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0180
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0180
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0180
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0180
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0180
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0180
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0180
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0180
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0180
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0180
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0180
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0180
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0180
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0180
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0180
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0180
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0185
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0185
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0185
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0185
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0185
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0185
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0185
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0185
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0185
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0185
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0185
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0185
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0185
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0185
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0185
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0185
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0185
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0185
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0190
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0190
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0190
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0190
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0190
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0190
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0190
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0190
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0190
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0190
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0190
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0190
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0195
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0195
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0195
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0195
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0195
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0195
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0195
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0195
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0195
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0195
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0195
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0195
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0195
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0195
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0195
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0195
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0195
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0195
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0195
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0195
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0200
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0200
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0200
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0200
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0200
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0200
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0200
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0200
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0200
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0200
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0200
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0200
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0200
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0200
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0200
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0200
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0200
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0200
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0200
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0200
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0205
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0205
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0205
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0205
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0205
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0205
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0205
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0205
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0205
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0205
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0205
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0205
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0205
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0205
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0205
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0205
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0205
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0205
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0205
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0205
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0205
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0205
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0210
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0210
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0210
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0210
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0210
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0210
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0210
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0210
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0210
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0210
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0210
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0210
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0210
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0210
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0210
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0210
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0210
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0210
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0210
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0210
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0215
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0215
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0215
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0215
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0215
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0215
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0215
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0215
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0215
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0215
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0215
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0215
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0215
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0215
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0215
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0215
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0215
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0215
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0215
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0215
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0215
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0215
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0215
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0215
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0215
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0220
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0220
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0220
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0220
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0220
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0220
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0220
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0220
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0220
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0220
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0220
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0220
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0220
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0220
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0220
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0220
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0220
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0220
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0220
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0220
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0220
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0220
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0220
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0220
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0220
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0225
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0225
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0225
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0225
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0225
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0225
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0225
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0225
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0225
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0225
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0225
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0225
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0225
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0225
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0225
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0225
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0225
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0230
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0230
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0230
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0230
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0230
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0230
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0230
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0230
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0230
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0230
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0230
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0230
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0230
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0230
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0230
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0230
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0230
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0230
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0230
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0230
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0230
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0230
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0230
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0230
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0230
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0230
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0230
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0230
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0230
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0230
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0230
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0230
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0230
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0230
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0230
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0230
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0230
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0230
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0230
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0230
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0230
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0230
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0230
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0230
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0230
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0235
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0235
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0235
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0235
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0235
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0235
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0235
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0235
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0235
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0235
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0235
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0235
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0235
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0235
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0235
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0235
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0235
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0235
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0235
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0235
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0235
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0235
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0235
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0235
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0235
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0235
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0235
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0235
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0235
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0240
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0240
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0240
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0240
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0240
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0240
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0240
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0240
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0240
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0240
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0240
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0240
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0240
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0240
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0240
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0240
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0240
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0240
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0245
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0245
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0245
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0245
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0245
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0245
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0245
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0245
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0245
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0245
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0245
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0245
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0245
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0245
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0245
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0245
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0245
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0245
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0245
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0245
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0245
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0245
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0245
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0245
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0245
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0245
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0250
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0250
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0250
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0250
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0250
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0250
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0250
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0250
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0250
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0250
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0250
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0250
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0250
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0255
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0255
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0255
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0255
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0255
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0255
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0255
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0255
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0255
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0255
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0255
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0255
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0255
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0255
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0255
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0255
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0255
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0255
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0255
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0255
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0255
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0255
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0255
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0255
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0255
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0260
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0260
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0260
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0260
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0260
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0260
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0260
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0260
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0260
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0260
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0260
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0260
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0260
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0260
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0260
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0260
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0260
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0260
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0260
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0260
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0260
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0260
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0260
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0260
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0265
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0265
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0265
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0265
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0265
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0265
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0265
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0265
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0265
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0265
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0265
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0265
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0265
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0265
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0265
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0265
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0265
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0265
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0265
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0265
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0265
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0265
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0265
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0265
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0265
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0270
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0270
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0270
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0270
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0270
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0270
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0270
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0270
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0270
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0270
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0270
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0270
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0270
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0270
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0270
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0270
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0270
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0270
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0270
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0270
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0270
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0270
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0275
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0275
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0275
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0275
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0275
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0275
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0275
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0275
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0275
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0275
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0275
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0275
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0275
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0275
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0275
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0275
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0275
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0275
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0275
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0280
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0280
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0280
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0280
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0280
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0280
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0280
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0280
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0280
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0280
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0280
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0280
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0280
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0280
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0280
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0280
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0280
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0280
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0280
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0280
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0280
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0280
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0280
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0280
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0280
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0280
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0285
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0285
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0285
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0285
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0285
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0285
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0285
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0285
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0285
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0285
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0285
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0285
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0285
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0285
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0285
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0285
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0285
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0285
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0285
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0285
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0285
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0285
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0285
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0285
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0285
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0285
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0290
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0290
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0290
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0290
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0290
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0290
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0290
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0290
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0290
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0290
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0290
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0290
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0290
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0290
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0290
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0290
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0290
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0290
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0290
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0290
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0290
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0290
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0290
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0290
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0290
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0290
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0290
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0290
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0290
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0290
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0290
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0290
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0295
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0295
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0295
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0295
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0295
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0295
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0295
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0295
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0295
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0295
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0295
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0295
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0295
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0295
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0295
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0295
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0295
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0295
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0295
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0295
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0295
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0295
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0295
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0295
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0300
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0300
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0300
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0300
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0300
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0300
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0300
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0300
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0300
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0300
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0300
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0300
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0300
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0300
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0300
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0300
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0300
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0300
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0300
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0300
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0305
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0305
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0305
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0305
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0305
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0305
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0305
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0305
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0305
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0305
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0305
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0305
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0305
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0305
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0305
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0305
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0310
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0310
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0310
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0310
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0310
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0310
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0310
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0310
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0310
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0310
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0310
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0310
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0310
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0310
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0310
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0310
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0310
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0310
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0310
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0310
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0310
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0310
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0310
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0310

144 J. Piiieiro et al. / Ecological Engineering 61 (2013) 133-144

Querejeta, ]I, Barea, ].M., Allen, M.F., Caravaca, F., Roldan, A., 2003. Differential
response of A'3C and water use efficiency to arbuscular mycorrhizal infection
in two arid land woody plant species. Oecologia 135, 510-515.

Requena, N., Jimenez, I, Toro, M., Barea, ].M., 1997. Interactions between plant-
growth- promoting rhizobacteria (PGPR), arbuscular mycorrhizal fungi and
Rhizobium spp. in the rhizosphere of Anthyllis cytisoides, a model legume
for revegetation in mediterranean semi-arid ecosystems. New Phytol. 136,
667-677.

Requena, N., Pérez-Solis, E., Azcon-Aguilar, C., Jeffries, P., Barea, ].M., 2001. Man-
agement of indigenous plant-microbe symbioses aids restoration of desertified
ecosystems. Appl. Environ. Microb. 67, 495-498.

Rey Benayas, ].M., Newton, A.C., Diaz, A., Bullock, ].M., 2009. Enhancement of bio-
diversity and ecosystem services by ecological restoration: a meta-analysis.
Science 325, 1121-1124.

Rey Benayas, Navarro, J., Espigares, T., Nicolau, ].M., Zavala, M.A., 2005. Effects of arti-
ficial shading and weed mowing in reforestation of Mediterranean abandoned
cropland with contrasting Quercus species. For. Ecol. Manage. 212, 302-314.

Rey, PJ., Alcantara, J.M., 2000. Recruitment dynamics of a fleshy-fruited plant (Olea
europaea): connecting patterns of seed dispersal to seedling establishment. J.
Ecol. 88, 622-633.

Reynolds,].F.,2013. Desertification. In: Levin, S.A. (Ed.), Encyclopedia of Biodiversity,
vol. 2. Academic Press, Waltham, pp. 479-494.

Reynolds, J.F.,, Stafford Smith, D.M., Lambin, E.F,, Turner II, B.L, Mortimore, M.,
Batterbury, S.P.J., Downing, T.E., Dowlatabadi, H., Fernandez, RJ., Herrick, J.E.,
Huber-Sannvald, E., Leemans, R., Lynam, T., Maestre, F.T., Ayarza, M., Walker,
B., 2007. Global desertification: Building a science for dryland development.
Science 316, 847-851.

Rincén, A., De Felipe, M.R., Fernandez-Pascual, M., 2007. Inoculation of Pinus halepen-
sis Mill. with selected ectomycorrhizal fungi improves seedling establishment
2 years after planting in a degraded gypsum soil. Mycorrhiza 18, 23-32.

Rosenberg, M.S., Adams, D.C., Gurevitch, J., 2000. Metawin: Statistical Software for
Meta-Analysis, Version 2. Sinauer Associates, Sunderlan.

Ruthrof, K., Tegan, K.D., Calve, M., Barber, P., Dell, B., Hardy, J., 2010. Restoration
treatments improve seedling establishment in a degraded Mediterranean-type
Eucalyptus ecosystem. Aust. J. Bot. 58, 646-655.

Saquete, A., Solbes, M.J., Escarré, A., Ripoll, M., De-Simén, E., 2006. Effects of site
preparation with micro-basins on Pinus halepensis Mill. afforestations in a semi-
arid ombroclimate. Ann. For. Sci. 63, 15-23.

Schenk, HJ., Jackson, R.B., 2002. Rooting depths, lateral root spreads and below-
ground/above-ground allometries of plants in water-limited ecosystems. J. Ecol.
90, 480-494.

Stewart, G.B., Coles, C.F., Pullin, A.S., 2005. Applying evidence-based practice in
conservation management: lessons from the first systematic review and dis-
semination projects. Biol. Cons. 126, 270-278.

Tongway, D.J., Hindley, N., 2004. Landscape Function Analysis: Procedures for Mon-
itoring and Assessing Landscapes with Special Reference to Minesites and
Rangelands. Sustainable Ecosystems, Commonwealth Scientific and Industrial
Research Organisation, Canberra, ACT, Australia.

Trubat, R,, Cortina, J., Vilagrosa, A., 2011. Nutrient deprivation improves field per-
formance of woody seedlings in a degraded semi-arid shrubland. Ecol. Eng. 37,
1164-1173.

Trubat, R, Cortina, ]., Vilagrosa, A., 2010. Nursery fertilization affects seedling
traits but not field performance in Quercus suber L. ]J. Arid Environ. 74,
491-497.

Valdecantos, A., Cortina, J., Vallejo, V.R., 2006. Nutrient status and field performance
of tree seedlings planted in Mediterranean degraded areas. Ann. For. Sci. 63,
249-256.

Valdecantos, A., Cortina, J., Vallejo, V.R., 2011. Differential field response of two
Mediterranean tree species to inputs of sewage sludge at the seedling stage.
Ecol. Eng. 37, 1350-1359.

Vallejo, R., Smanis, A., Chirino, E., Fuentes, D., Valdecantos, A., Vilagrosa, A., 2012.
Perspectives in dryland restoration: approaches for climate change adaptation.
New For. 43, 561-579.

Van Andel, ]., Aronson, J., 2006. Restoration Ecology: The New Frontier. Blackwell
Scientific Publications, Oxford.

Van der Waal, C., De Kroon, H., De Boer, W.F., Heitkonig, .M.A., Skidmore, A.K., De
Knegt, H.J., 2009. Water and nutrients alter herbaceous competitive effects on
tree seedlings in a semi-arid savanna. J. Ecol. 97, 430-439.

Vila, M., Espinar, J.L., Hejda, M., Hulme, P.E., Jarosik, V., Maron, J.L., 2011. Ecologi-
cal impacts of invasive alien plants: a meta-analysis of their effects on species,
communities and ecosystems. Ecol. Lett. 14, 702-708.

Villar-Salvador, P., Puértolas, J., Pefiuelas, ].L., 2009. Morphological and physiolog-
ical plant quality in woodland restoration: a Mediterranean perspective. In:
Bautista, S., Aronson, |., Vallejo, R. (Eds.), Land Restoration to Combat Desertifi-
cation: Innovative Approaches, Quality Control and Project Evaluation. CEAM,
pp. 103-120.

Villar-Salvador, P., Soliveres, S., Quero, J.L., 2011. Introduccién de especies lefiosas.
In: Valladares, F., Balaguer, L., Mola, ., Escudero, A., Alfaya, V. (Eds.), Restauracién
de areas Afectadas por Infraestructuras de Transporte. Bases Cientificas para
Soluciones Técnicas. Fundacién Biodiversidad, Madrid, pp. 143-177.

Villar-Salvador, P., Castro-Diez, P., Perez-Rontome, C., Montserrat-Marti, G., 1997.
Stem xylem features in three Quercus (Fagaceae) species along a climatic gradi-
ent in NE Spain. Trees, Struct. Funct. 12, 90-96.

Walker, R.F., 2003. Comparison of organic and chemical soil amendments used in
the reforestation of a harsh Sierra Nevada site. Rest. Ecol. 11, 466-474.

Whisenant, S.G., 2002. Manipulating the physical environment in terrestrial sys-
tems. In: Perrow, M.R., Davy, AJ. (Eds.), Handbook of Ecological Restoration, vol.
1. Cambridge University Press, Cambridge, p. 83.105.


http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0315
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0315
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0315
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0315
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0315
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0315
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0315
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0315
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0315
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0315
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0315
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0315
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0315
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0315
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0315
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0315
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0315
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0315
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0315
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0315
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0315
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0315
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0315
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0315
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0315
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0315
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0320
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0320
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0320
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0320
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0320
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0320
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0320
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0320
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0320
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0320
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0320
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0320
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0320
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0320
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0320
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0320
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0320
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0320
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0320
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0320
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0320
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0320
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0320
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0320
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0320
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0320
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0320
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0320
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0320
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0320
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0320
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0320
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0320
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0320
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0320
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0325
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0325
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0325
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0325
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0325
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0325
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0325
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0325
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0325
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0325
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0325
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0325
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0325
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0325
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0325
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0325
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0325
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0325
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0330
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0330
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0330
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0330
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0330
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0330
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0330
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0330
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0330
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0330
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0330
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0330
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0330
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0330
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0330
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0330
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0330
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0335
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0335
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0335
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0335
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0335
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0335
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0335
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0335
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0335
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0335
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0335
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0335
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0335
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0335
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0335
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0335
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0335
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0335
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0335
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0335
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0335
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0335
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0335
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0335
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0335
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0340
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0340
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0340
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0340
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0340
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0340
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0340
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0340
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0340
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0340
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0340
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0340
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0340
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0340
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0340
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0340
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0340
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0340
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0340
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0340
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0340
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0340
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0340
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0340
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0345
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0345
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0345
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0345
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0345
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0345
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0345
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0345
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0345
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0345
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0345
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0345
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0345
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0345
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0345
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0345
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0345
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0350
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0350
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0350
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0350
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0350
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0350
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0350
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0350
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0350
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0350
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0350
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0350
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0350
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0355
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0355
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0355
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0355
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0355
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0355
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0355
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0355
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0355
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0355
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0355
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0355
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0355
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0355
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0355
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0355
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0355
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0355
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0355
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0355
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0355
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0355
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0355
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0355
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0355
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0355
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0355
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0360
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0360
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0360
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0360
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0360
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0360
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0360
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0360
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0360
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0360
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0365
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0365
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0365
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0365
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0365
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0365
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0365
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0365
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0365
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0365
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0365
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0365
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0365
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0365
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0365
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0365
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0365
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0365
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0370
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0370
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0370
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0370
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0370
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0370
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0370
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0370
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0370
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0370
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0370
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0370
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0370
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0370
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0370
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0370
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0370
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0370
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0370
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0370
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0370
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0370
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0370
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0375
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0375
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0375
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0375
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0375
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0375
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0375
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0375
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0375
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0375
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0375
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0375
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0375
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0375
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0375
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0375
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0375
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0375
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0375
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0375
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0380
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0380
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0380
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0380
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0380
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0380
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0380
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0380
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0380
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0380
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0380
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0380
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0380
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0380
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0380
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0380
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0380
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0380
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0380
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0380
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0380
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0380
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0385
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0385
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0385
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0385
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0385
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0385
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0385
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0385
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0385
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0385
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0385
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0385
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0385
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0385
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0385
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0385
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0385
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0385
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0385
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0385
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0385
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0385
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0385
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0385
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0385
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0385
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0385
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0385
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0390
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0390
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0390
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0390
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0390
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0390
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0390
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0390
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0390
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0390
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0390
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0390
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0390
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0390
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0390
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0390
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0390
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0390
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0390
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0390
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0395
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0395
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0395
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0395
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0395
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0395
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0395
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0395
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0395
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0395
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0395
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0395
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0395
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0395
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0395
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0395
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0395
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0395
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0395
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0395
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0400
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0400
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0400
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0400
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0400
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0400
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0400
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0400
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0400
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0400
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0400
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0400
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0400
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0400
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0400
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0400
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0400
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0400
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0400
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0400
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0405
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0405
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0405
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0405
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0405
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0405
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0405
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0405
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0405
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0405
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0405
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0405
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0405
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0405
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0405
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0405
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0405
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0405
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0405
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0405
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0405
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0405
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0405
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0410
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0410
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0410
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0410
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0410
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0410
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0410
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0410
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0410
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0410
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0410
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0410
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0410
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0410
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0410
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0415
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0415
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0415
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0415
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0415
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0415
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0415
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0415
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0415
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0420
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0420
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0420
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0420
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0420
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0420
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0420
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0420
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0420
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0420
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0420
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0420
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0420
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0420
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0420
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0420
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0420
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0420
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0420
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0420
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0425
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0425
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0425
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0425
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0425
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0425
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0425
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0425
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0425
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0425
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0425
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0425
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0425
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0425
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0425
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0425
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0425
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0425
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0425
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0425
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0425
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0425
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0425
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0430
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0430
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0430
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0430
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0430
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0430
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0430
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0430
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0430
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0430
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0430
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0430
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0430
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0430
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0430
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0430
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0430
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0430
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0430
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0430
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0430
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0430
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0430
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0430
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0430
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0430
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0430
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0430
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0430
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0430
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0430
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0430
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0430
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0430
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0430
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0430
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0430
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0430
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0435
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0435
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0435
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0435
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0435
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0435
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0435
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0435
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0435
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0435
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0435
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0435
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0435
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0435
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0435
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0435
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0435
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0435
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0435
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0435
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0435
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0435
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0435
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0435
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0435
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0435
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0435
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0435
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0435
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0435
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0435
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0435
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0435
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0435
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0435
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0435
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0435
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0435
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0440
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0440
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0440
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0440
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0440
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0440
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0440
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0440
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0440
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0440
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0440
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0440
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0440
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0440
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0440
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0440
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0440
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0440
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0440
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0440
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0440
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0440
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0440
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0445
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0445
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0445
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0445
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0445
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0445
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0445
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0445
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0445
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0445
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0445
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0445
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0445
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0445
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0445
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0445
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0445
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0445
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0445
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0445
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0445
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0445
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0445
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0450
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0450
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0450
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0450
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0450
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0450
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0450
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0450
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0450
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0450
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0450
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0450
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0450
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0450
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0450
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0450
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0450
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0450
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0450
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0450
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0450
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0450
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0450
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0450
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0450
http://refhub.elsevier.com/S0925-8574(13)00412-6/sbref0450

	Ecotechnology as a tool for restoring degraded drylands: A meta-analysis of field experiments
	1 Introduction
	2 Material and methods
	2.1 Database building
	2.2 Statistical procedure

	3 Results
	3.1 Mycorrhizal fungi
	3.2 Mycorrhizal fungi combined with organic amendments
	3.3 Hydrophilic gels
	3.4 Treeshelters
	3.5 Organic amendments

	4 Discussion
	4.1 Effectiveness of the ecotechnological treatments evaluated
	4.2 Variations in treatment effects with site preparation and through time
	4.3 Limitations of our analyses and recommendations for future studies
	4.4 Concluding remarks: recommendations for dryland restoration

	Acknowledgements
	Appendix A Supplementary data
	Appendix A Supplementary data


