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Abstract

Every intervention of planning, implementation, and monitoring of agricultural and agri-environmental policies
requires assessment tools that should have the characteristics of relevance, completeness, interpretability, data
quality, efficiency, and overlapping. Despite the extensive selection of bibliographies and numerous projects
designed to develop agri-environmental indicators necessary for assessing the sustainability of new policies, it
is difficult to have an integrated and updated set of indicators available, which can be an effective and practical
application tool to assists policymakers, researchers, and actors in policy design, monitoring and impact
assessment. Particularly, such need is pressing to face the new environmental challenges imposed by the
upcoming European Union Green Deal on the Common Agricultural Policy (CAP) post 2023.

This study, therefore, aims to fill this gap by proposing a selection methodology and different pools of agri-
environmental indicators differentiated based on a scale approach (crop-farm-district-region). Furthermore, we
have attempted to validate our approach by quantifying selected indicators for a specific evaluation necessity,
represented in this case by an assessment of environmental impact of land use change induced by CAP greening
requirements in the Northern Italy context. Results of this validation show original crops’ impacts comparison,
but also highlight great knowledge gaps in the available literature.
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Over the last decades, the Common Agricultural Policy (CAP) has moved towards the integration of
environmental sustainability goals. This process has led in time to several innovations in the toolset of such
policy. Introduction of first agri-environmental measures in 1992, decoupling of direct payments and their
conditionality to environmental cross-compliance, after 2003 Fischler Reform, and, more recently,
implementation of the greening payment in 2015 represent the most striking examples of how the CAP has
been directed toward the inclusion of environmental issues. However, despite many ‘green tools’, put in place
by the recent CAP reforms, the debate around the genuineness of environmental policy integration into the CAP
is very lively. Many authors claim that behind the ongoing process of CAP greening lies an attempt to justify
the large budgetary allocation of this policy toward a more and more environmentally concerned public
opinion, but actually confirming the usual productivist paradigm through the back door [1]. Some authors even
go so far as to speak of ‘greenwashing’ in reference to this process [2]. Doubts also arise regarding the real
effectiveness of specific CAP green instruments. For instance, voluntary agri-environmental measures could be
affected by adverse selection bias, leading to overcompensation of beneficiaries and limited additional
environmental effects [3,4,5]. Environmental potentiality of the recent greening direct payment was also widely
debated [6,7,8,9,10,11].

Questions and uncertainties about the real effectiveness of the CAP instruments from an environmental
perspective claim for a rigorous evaluation process. This is most needed especially at this stage, in the
imminence of the new ambitious CAP programming period after 2023, enhancing for greater flexibility and
more tailored solutions for farmers’ support, but also demanding for policy performances’ measurement.
Moreover, the new EU Climate Action and European Green Deal will align in a common framework all EU
policies concerned with climate and environment, including CAP post 2023, according to a stronger results-
based approach. In fact, the Farm to Fork Strategy, that is the agricultural dimension of the European Green
Deal, sets precise guantitative environmental targets related to soil and water pollution, GHG emissions from

farming activities, and rural biodiversity to which the future CAP must contribute [12,13,14,15,16].
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As a consequence, future agricultural and agro-climatic-environmental policy interventions will need more
effective indicators’ toolsets for an efficient monitoring and assessment, crossing already known evaluation
frameworks [14,16,17,18,19,20,21,22,23,24].

However, current CAP assessment remains at stake, being based on a limited scale approach, and poorly
connected to future climatic challenges [25,26,27,28,29,30]. With reference to the first issue, scale approach
means starting from a small context analysis, as field-crop system, and progressively enlarging the perspective
to wider levels, like farm, district and regional ones, as commonly applied on territorial studies and planning
[31,32,33,34]. Scale-approach is crucial to: i) enhance quantitative data’ information content and integrate
different data sources; ii) analyse specific governance and policy interactions and dose-response; iii) connect
agri-environmental indicators to their most suitable dimension, overcoming background-related bias.
Agri-environmental indicators can be useful tools to assess and monitoring agrosystems' “health state” and
related changes induced by policy measures. These indicators should be designed for a quick ex-ante and ex-
post evaluation of the environmental effects of agricultural policies in the EU members’ regions. Such kind of
policy monitoring requires indicators having, at the same time, enough territorial coverage (not exclusively site-
specific) and a certain degree of disaggregation. Commonly available agri-environmental indicators are usually
unfit for effective policy monitoring, being sometimes customized for a single research site, or conversely they
are ‘“‘aggregated” and not functional in terms of data requirements and univocal use
[1,2,35,36,37,38,39,40,41,42,42,43,44,45]. Moreover context-specific approaches are functional on monitoring
and result checking perspective for single case studies analysis, but they are less useful in terms of policy
planning and implementation at a wider territorial level [28,46,47,48,49,50,51].

The scale approach is different from the currently in place context-specific approach, because it is not linked to
a specific farm specialization and/or to particular specific CAP measures [18,52,53,54,55,56]. In this respect,
our research shows a focused scale approach that can be implemented at different levels: crop, farm, district,

and region [57,58,59].
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Furthermore, we included a quantitative aspect in indicators’ selection, as traditional EU CAP environmental
assessment is mainly based on qualitative indicators and is lacking of a broad quantitative evaluation
framework; this common lack of quantitative data implies serious constraints to future Green Deal result-based
policies [3,33,44,46,47,60,61,62,63].

Quantitative and scale approach are indissolubly connected: quantitative impacts assessment is poorly relevant
if it is not scaled up to more vast areas compared to context-specific studies, and at the same time it is quite
hard to estimate real crop or supply chain environmental impacts if quantitative surveys are just dispersed in
several small case studies, not being progressively scaled-up along different territorial levels (crop-field, farm,
district, region).

A qualitative-quantitative and scale-crop-ecosystem integrated approach can be even more easily connected
with the landscape and territorial approach [28,31,34,64,65]. In this regard, for instance, Life Cycle Approach
offers a coherent perspective with its typical own indicators, being focused on a mass input-output approach,
offering an important hint to introduce a new crop approach and environmental evaluation
[66,67,68,69,70,71,72,73,74,75,76,77].

To resume future indicators’ set must be a relatively simple tool with particular regard to an integrated approach
linking agricultural activities impacts with overall ecosystemic conditions. For indicators, selection should be
advisable, compact, univocal, comprehensive, and not excessively context-specific.

Given these requirements, in our study we selected a pool of integrated and multi-scaled agri-environmental
indicators to evaluate the environmental impact of CAP instruments on a wide range. Selection process was
carried out screening in the available and well-accepted scientific literature studies concerning environmental
indicators and integrating them in a coherent unique pool. Such pool was organized in sub-items and crop-scale

subsections, suitable for a wide-range impact assessment.
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Lastly, we looked for a validation of our approach by quantifying selected indicators for a specific policy
evaluation need, represented in this case by the assessment of agro-ecological impact of land use change
induced by CAP greening requirements in the Northern Italy context.

Against this background, the aim of this paper is threefold: i) to analyse the current state of the art for selecting
a set of agri-environmental indicators useful for bridging the gap in current policies assessment; ii) to provide
the stakeholders (policymakers, researchers, etc) for a new comprehensive and harmonised set of indicators,
currently not available, for ex-ante and ex-post assessment of CAP instruments, and for a better design of future
policy tools; and iii) to validate our set of indicators by attempting to provide their quantification for a specific
evaluation need at crop scale level.

2. Materials and Methods

We conducted an extensive bibliographical research on available and recent agri-environmental indicators’
pools referred to the EU farming contexts, into public available academic databases (CAB, Web of Science, and
Scopus have been widely explored and used). During the indicators’ selection process we considered
agricultural pollution sources and available indicators to detect them. In particular we focus on quantitative

29 (13 2 (13

mass-based agri-environmental indicators. “CAP policy assessment”, “agri-environmental indicators”, “agri-
food system assessment”, “scaled assessment” were used as keywords during the database research. A major
focus was posed on multi-disciplinary environmental impact evaluations, in particular considering direct and
related agricultural activities impacts. Unity of measure was relevant. Unities of measures referred to mass, and

not to crop area, can help to provide a more effective environmental impact calculation, as they are more

“neutral” and they provide a more direct data comparison.
Among all available agri-environmental indicators’ datasets we also initially considered:

e Standard Eurostat indicators: we included them because they are easy to be detected and they are
georeferenced, even if at a large scale. However, they are not always updated, functional for deep

analysis, being usually related to the large-scale pollution impact on farmland, water and air [12];
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e FAO - Sustainable Assessment on Food and Agriculture Systems (SAFA) indicators: these series miss
important issues, not expliciting clear connections among different indicators’ pools, and being macro-

aggregated and poorly functional, so we put them apart [44];

e Context specific environmental impact assessment papers, which can offer regionally circumscribed

impacts’ estimation.
During the process of selection of the indicators, we followed the following criteria:
¢ Relevance: to describe logically, and scientifically, a direct impact on the farm's sustainability;
e Comprehensiveness: to be relevant to all systems combining food and non-food production;
o Interpretability: indicators must be easily interpretable for different scale indicators;
¢ Data Quality: to be relevant in describing the considered phenomena;
e Efficiency: indicators must be quick and easy to collect;
¢ Overlap: to avoid redundancies with other indicators already selected for the pool.

Therefore we developed an integrated pool of indicators based on the territorial and functional scale of the
agricultural activities. This set is meant to be different from current CAP evaluation indicators: i) transversal in
the matter of farm specialization; ii) complex and wide in terms of agro-systems characteristics, iii) easy to be

used by policymakers and to be understood by stakeholders.
All described indicators have been presented in Annex I.
In particular we considered the following agri-environmental indicators:

e Climate Change (CC, expressed as kg CO 2 eqg/ha)
e Climate Change (CC, expressed as kg CO 2 eq/Mg)

e Particulate Matter Formation (PM, expressed as kg PM2.5 eq/Mg)
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e Pesticide and herbicide use (kg\ha)

e Human Toxicity (kg 1,4-DB eq/Mg DM)

e Photochemical Ozone Formation (POF, expressed as kg NMVOC eq./Mg DM)

o Terrestrial ecotoxicity (1.4-dichlorobenzene equivalents kg/Mg)

o Acidification (kg SO 2 equivalents/Mg)

e Eutrophication (kg PO 4 equivalents/Mg)
In order to provide a validation for our procedure, we decided to apply it to a concrete evaluation need. In
particular, starting from the selected pool, we tried to quantify indicators, detailed at crop scale, which could be
useful for an ex-post assessment of the 2015-2020 CAP greening payment effects. CAP greening payments
provided financial incentives for farmers diversifying arable crops and devoting part of farming land to
ecological focus areas (see EU Regulation n. 1307/2013). As the greening scheme was implied in promoting
land use change and crops substitution, in such a particular case the crop scale indicators are deemed to be the
most appropriate ones for a feasible, but at the same time reliable, evaluation of related environmental effects.
As Northern Italy was one of the EU regions where greening has had the greatest impact in terms of land use
change (as esteemed by [5,78,81], we preferably extracted values referred to this geographical context. In
particular, we considered the main cultivated crops and farmland uses, in that area, as maize, green maize,
wheat, ryegrass, sorghum, triticale, rye, barley, rice, tomato, rapeseed, sunflower, alfalfa, permanent grassland,
horticulture crops, and poplar. For each combination of indicator and crop, we have attempted, where possible,
to find a quantification useful for a hypothetic impact assessment process (see Annex I1). Not all indicator-crop
combinations were covered due to lack of detailed data. In few cases we found the same quantification by two

different studies [66,67,68,69,70,71,72,73,74,75,76,77].

3. Results and Discussion

The presented indicators’ pools can be useful in a perspective of territorial, wide-range analysis, especially

focused on crops specific farming impacts. According to traditionally available studies concerning
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environmental assessment, we observed two different scale approaches often applied: environmentally and
naturally focused studies, usually concentrated on a farm scale, and wider scale studies mainly devoted to an
agronomic analysis of applied policies. This paper can provide an “ice-breaking solution” with this new
framework out of previous papers’ “conceptual boxes”, being the first example of agri-environmental
assessment applied at different scales, integrating biodiversity and emission and pollution indicators.
Combining indicators from different datasets is challenging, but this approach merges relevance and
comprehensiveness of different environmental impacts, being all major agri-environmental impacts united in a
unique pool. Some possible weaknesses and criticisms emerge: i) The lack and disproportion of available data
at different scale levels. Farm-level is easily representable, mainly with site-specific studies, which are usually
crop-related, underestimating ecosystem-wide matrix impacts (e.g. biodiversity). In any case they are precious
as the first source of data and direct crops’ impacts. The regional level is represented by national or regional
databases. Regional scaled indicators are not designed to be lowered into local contexts, while they are useful
only for general overviews, being mainly linked to a broader statistical perspective. District level is a middle-
ground between the other scale levels, being an intermediate body between farm and regions. Usually it is
referred to a farm specialization. This level is crucial, but missing in statistical surveys on environmental
impacts assessment. ii) Data representativeness. Crops’ environmental impacts are mainly represented in case-
specific academic papers, difficult to be scaled up. On the contrary, they are rather missing in public regional
statistics, where they would have more potential in terms of general impact assessment. The stronger focus is
posed on arable crops and cereals, while other productions tend to be neglected and not represented at the same
scale. iii) Partial overlapping. Excessively generic agri-environmental indicators, tend not to be properly
focused to represent contiguous, but distinct, phenomena. It may be observed how some indicators show greater
interest and coverage (e.g. Climate Change and CO> eq emissions), but huge data gaps limit assessments for
some impacts’ assessments (e.g. Eutrophication, Acidification, Particular Matter Formation, Pesticides and

Herbicides use, etc). Previous considerations found confirmation in our case study referred to the estimation of


https://doi.org/10.20944/preprints202112.0210.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 13 December 2021 d0i:10.20944/preprints202112.0210.v1

environmental effects due to the implementation of CAP greening crop diversification in the Northern Italy
context. We obtained many crop-related environmental impacts, that could integrate farmland use change
estimation models, such as those implemented in that area by [78,79,80,81]. In fact, assigning to each crop its
related environmental parameter, we would be able to derive an estimation of policy environmental impact
starting from the estimated changes in crop allocation. We found crop related environmental impact on the most
relevant crops in the studied area. Data show internal coherence, as they converge on a common order size,

especially where referred to similar crops.

However, we also observed some limits and data gaps, referred to many combination of crops and agri-

environmental indicators. In particular, we should assess the following constraints:

1) Total lack of data for some categories of farmland uses, such as fallow land, particular types of grassland,

landscape features, agro-forestry systems, cover crops, and some industrial crops;

2) Data deficiency for many categories of indicators, including Particulate Matter Formation, Pesticides and
Herbicides, Human Toxicity, Photochemical Ozone Formation, and Eutrophication. From this perspective, just
main sources of pollution can be quantitatively estimated, even if on a very narrowed base and in a specific

context, so great sources of pollution remain not assessed and estimated.

Our approach shows all constraints to develop an integrated future CAP’s evaluation. Lacking of data
combined with datasets separation prevent from a developing integrated evaluation approach. Future data
research will need to be more impact-focused and exploring, mapping in details and improving quality different

data sources. Clarify data connection can also be a future aim in current research’s context.
4. Conclusions

We tried to develop an integrated pool of indicators, suitable for environmental evaluation for the farming
sector along with different scale steps and suitable for different commonly grown in EU crops. The final

expected result was supposed to be a coherent framework, including data coming from different sources and
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data banks. Until the present day agri-environmental indicators for environmental impacts assessment have
been just partially available in the European context; in particular we noticed a common gap in clearly pairing

environmental indicators to spatial-context scale at different levels.

The main need consists of a selected and narrowed pool, functional for the CAP environmental impacts
monitoring and assessment. The selection process was carried out in order to set up an advisable compact,
univocal, comprehensive, and not excessively particular pool. Bridging policy and agro-ecosytems analysis is
increasingly actual, given the emphasis on environmental goals by the new EU Green Deal strategy. In this
sense, our paper constitutes a partial contribution to the ambitious objective of a comprehensive assessment and

evaluation of CAP environmental and climate impacts.

Agri-environmental indicators from different databases have been integrated in a unique pool and divided into
suitable sub-sections. Unity of measure was a critical point, and working on standardized mass-based unity of

measure has been a practical solution to integrate different datasets.

Among the main constraints of current research, we can include: i) it is an alternative sight on the issue of
environmental impacts’ assessment; i) lack of validation on the field with diversified case studies, which is
linked to the issue of having a complete and coherent bibliography; iii) limited crop-related information

availability.

In conclusion, the current paper is intended to be the first proposal for a new series of environmental indicators
studies, based on a scale approach. Extending crops and indicators pools should be a purpose for future and
more detailed researches, including for instance a more explicit and wider integration between LCA’s and

Eurostat’s indicators pool.
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7. Annex

Annex I: integrated indicators’ list divided by scale and typology.

Scale Agronomical-Operational Database\Source

21


https://doi.org/10.20944/preprints202112.0210.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 13 December 2021 d0i:10.20944/preprints202112.0210.v1

Region e Agri-environmental: Eurostat
- Area under organic farming (Eurostat_sdg_02_40)
- Agriculture: area under management practices
potentially supporting biodiversity (EEA_SEBI020)
- Harmonised risk indicator for pesticides (HRI1), by
groups of active substances (Eurostat_sdg_02_51, source:
EC)
- Ammonia emissions from agriculture
(Eurostat_sdg_02_60, source: EEA)
- Ammonia emissions from agriculture - % of total
emissions (Eurostat_tai07, source: EEA)
- Gross nutrient balance on agricultural land by nutrient
(Eurostat_sdg_02_50)
- Estimated soil erosion by water - area affected by
severe erosion rate (source: JRC) (Eurostat_sdg_15 50)
- Gross nutrient balance in agricultural land
(Eurostat_t2020_rn310)
- Agriculture: nitrogen balance (EEA_SEBI019)
- Soil organic carbon (EEA_LSI005)
- Share of forest area (Eurostat_sdg_15 10)
e Natural areas:
- Ecosystem coverage (EEA_SEBI004) Eurostat
- Fragmentation of natural and semi-natural areas
(EEA_SEBI013)
- Habitats of European interest (EEA_SEBI005)

e | jvestock:
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- Livestock density index (Eurostat_tai09)

e Water:
- Crop water demand (EEA_CLIMO033)
- Water exploitation index, plus (WEI+)
(Eurostat_sdg_06_60, source: EEA)
- Water productivity (Eurostat_t2020_rd210)
- Water resources: long-term annual average
(Eurostat_ten00001)
- Water Footprint (Mekonnen and Hoekstra,
2011)
e Agri-environmental (LCA\ Quantitative environmental evaluation):
o GWP (kg CO2-eq./yr):
-Human
-Livestock
-Tillage
-Fertilizers
-Pesticides
-Irrigation
(Bacenetti et al., 2015; Lehmann et al., 2020; Lovarelli et al, 2020;
Naudin et al., 2014; Noya et al., 2015; Zucali et al., 2018)

e Acidification (kg SO2-eq./yr) - (Bacenetti et al., 2015; Lehmann et al.,
2020; Lovarelli et al, 2020; Naudin et al., 2014; Noya et al., 2015;
Zucali et al., 2018)

e FEutrophication (kg PO4-eq./yr) - (Bacenetti et al., 2015; Lehmann et

al., 2020; Lovarelli et al, 2020; Naudin et al., 2014; Noya et al., 2015;

Eurostat

Eurostat

Web of Science and Scopus

Web of Science and Scopus

Web of Science and Scopus
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Zucali et al., 2018)
e Energetic Efficiency (MJ/MJ) - (Bacenetti et al., 2015; Lehmann et al.,
2020; Lovarelli et al, 2020; Naudin et al., 2014; Noya et al., 2015;

Zucali et al., 2018)

Web of Science and Scopus

District

(LCA\ Quantitative environmental evaluation):
Agri-environmental:
e GWP (kg CO2-eq./yr):
-Human

-Livestock

Web of Science and Scopus
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-Tillage
-Fertilizers
-Pesticides
-Irrigation
(Bacenetti et al., 2015; Lehmann
et al., 2020; Lovarelli et al, 2020;
Naudin et al., 2014; Noya et al.,
2015; Zucali et al., 2018)

o Acidification (kg SO2-eq./yr) - (Bacenetti et al., 2015; Lehmann et al.,

2020; Lovarelli et al, 2020; Naudin et al., 2014; Noya et al., 2015;

Zucali et al., 2018)

e Eutrophication (kg PO4-eq./yr) - (Bacenetti et al., 2015; Lehmann et
al., 2020; Lovarelli et al, 2020; Naudin et al., 2014; Noya et al., 2015;

Zucali et al., 2018)
e Energetic Efficiency (MJ/MJ) - (Bacenetti et al., 2015; Lehmann et al.,
2020; Lovarelli et al, 2020; Naudin et al., 2014; Noya et al., 2015;

Zucali et al., 2018)

Web of Science and Scopus

Web of Science and Scopus

Web of Science and Scopus

Farm

(LCA\ Quantitative environmental evaluation):

Agri-environmental:

e GWP (kg CO2-eq./yr):
-Human
-Livestock
-Tillage
-Fertilizers

-Pesticides

Web of Science and Scopus
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-Irrigation

(Bacenetti et al., 2015; Lehmann et al., 2020; Lovarelli et al, 2020;

Naudin et al., 2014; Noya et al., 2015; Zucali et al., 2018)

e Acidification (kg SO2-eq./yr) - (Bacenetti et al., 2015; Lehmann et al.,

2020; Lovarelli et al, 2020; Naudin et al., 2014; Noya et al., 2015;

Zucali et al., 2018)

e FEutrophication (kg PO4-eq./yr) - (Bacenetti et al., 2015; Lehmann et

al., 2020; Lovarelli et al, 2020; Naudin et al., 2014; Noya et al., 2015;

Zucali et al., 2018)

e Energetic Efficiency (MJ/MJ) - (Bacenetti et al., 2015; Lehmann et al.,

2020; Lovarelli et al, 2020; Naudin et al., 2014; Noya et al., 2015;

Zucali et al., 2018)

do0i:10.20944/preprints202112.0210.v1

Web of Science and Scopus

Web of Science and Scopus

Web of Science and Scopus

Annex Il: crops-related environmental indicators referred to Northern Italy context.

Crops | Paper |Climate | Climate | Particulate |Pesticide | Human | Photochemical | Terrestrial | Acidification | Eutrophication
Category Change | Change Matter and Toxicity Ozone ecotoxicity | (kg SO 2 eq. (kg PO 4 eq.
(CC, (CC, | Formation |herbicide| (kg 1,4- Formation (1.4- Mg”-1) Mg~-1)
express | express (PM, use (kg | DB egq. (POF, dichlorobenz
edas kg |ed as kg |expressed as| hat-1) | Mg”™-1 |expressed askg| eneeq. kg
CO2 | CO2 | kgPM25 DM) | NMVOC eq. Mg"-1)
equival eqg. eq. Mgh-1) Mg”-1 DM)
ents | Mgh-1)
ha”-1)
Maize | Bacen | 1,929.0 | 177.00 6.00 17.33 0.01 0.06 8.25 4.38
etti et 0
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al.,
2014
Green | Zucali | 2,528.0 | 131.00 3.00 16.63 0.01 0.04 4.75 2.46
maize et al., 0
2018
Green | Noya 631.00 6.00 1.30 0.08 7.50
maize et al,
2015
Rotation | Zucali | 3409- | 142.00 29.87- 0.02-0.01 0.08-0.06 8.3-4.80 3.77-1.96
Maize | etal.,, | 3773 35.93
and 2018
RyeGrass
Triticale | Noya 738-445 37-22 1.02-0.61 0.22-0.13 26.00
et al.,
2018
Wheat | Noya 498.49 5.00 27.90 0.63 0.02 3.30
et al,
2015
Barley |Lovare 184.89 0.14 0.59 1.02
i et
al.,
2020
Barley | Noya 743.00 38.00 0.91 0.07 22.00
etal,
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2018

Rye

Noya
etal.,

2018

695-571

6.06

27-23

0.19-0.16

23-19

Triticale

Noya
et al,

2015

492.18

5.00

26.04

0.61

0.02

3.15

Rice

Bacen
etti et
al.,

2020

937.30-

832.70

0.44-0.38

2.13-1.86

Pulses

Forleo
et al.,

2018

526.00

6.02-0.68

44.70

0.48-0.03

0.32

14.97-4.03

5.26-2.08

Pulses

Forleo
et al.,

2018

307.00

6.12-1.07

72.81

0.39-0.06

0.36

33.21-2.94

1.48

Other
Arable

Crops

Manfr
edi et
al.,

2014

258.57

0.01

0.50

1.97

Alfa Alfa

Zucali
et al.,

2018

683.00

58.50

17.33

0.01

0.07

1.97

0.54
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Alfa Alfa | Bacen 84.54 0.07 2.00 0.79
etti et
al.,
2018
Horticultu | Valian 212.00 0.11 0.58
re te et
al.,
2019
Permanen | Zucali | 1,224.0 | 129.00 0.00 33.04 0.01 0.04 8.88 2.18
t etal., 0
Grassland | 2018
Permanen | Lovare 67.28- 7.9-7.10 0.4-0.32 1.54-151
tCrops | lliet 63.24
al.,
2018
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