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AgEvidence: a dataset to explore 
agro-ecological effects of 
conservation agriculture
Lesley Atwood   1 ✉, Maria Gannett2 & Stephen A. Wood   1,3

Conservation agriculture (CA) is a set of principles thought to be able to enhance crop productivity 
while minimizing impacts on the environment. The evidence base for CA can be challenging to 
synthesize because it encompasses many different practices and social and agroecological outcomes. 
To facilitate synthesis of CA evidence we have created a dataset organizing 218 response variables 
from five common categories of CA: cover crops, tillage management, pest management, nutrient 
management, and crop diversification. These data cover the Midwestern United States (U.S.) from 
1980–2020. The dataset is also summarized and visualized on the AgEvidence website, which enables 
users to interactively explore, filter, and download data. We hope this dataset will help a wide variety of 
stakeholders, including researchers, policy makers, advocacy groups, and growers access the evidence 
needed to make informed and impactful decisions about how to produce food with less negative 
environmental impact.

Background & Summary
With the looming “triple threat” of climate change, biodiversity loss, and food insecurity1, there is an urgent 
need to increase food production while also reducing negative environmental impact2–4. A proposed solution 
for sustainable intensification of agriculture is conservation agriculture. Conservation agriculture attempts to 
optimize yield and profit while balancing agricultural, economic, and environmental benefits. This is in con-
trast to conventional agriculture, which maximizes yields at the cost of environmental resources5. The concept 
of conservation agriculture, as defined in contemporary scientific literature, originated during the dust bowl, 
experienced across much of North America in the 1930s6. In response to the intense wind erosion experienced 
at this time, there was an effort to reduce erosion through practices such as contour tillage and terracing. In 
the 1950s, with the introduction of new tillage equipment such as the sweep, the focus shifted to conservation 
tillage. Conservation tillage was expanded to become conservation agriculture at the Latin-American Network 
for Conservation Tillage (V RELACO) in 1997. In 1998 the Food and Agriculture Organization of the United 
Nations (FAO) officially defined conservation agriculture as three primary principles: reduced disturbance, con-
tinuous soil cover, and crop rotation7. These three principles have been expanded to incorporate integrated soil 
fertility management8 and integrated pest management5. Today the term encompasses a wide range of agricul-
tural practices that can be used when appropriate, with the goal of reducing negative environmental impact5,9 
(Table 1).

Conservation tillage and conservation agriculture have been a focus of agricultural research since the 1930s 
in the United States (U.S.), but as environmental pressure mounts, this subject has received increasing attention 
and adoption around the world10. Research has helped to improve conservation agricultural practices and to 
understand their impact on a wide range of agro-environmental variables. With so much information being 
generated, it is increasingly important to summarize these data to be able to make informed policy and field 
management decisions that can buffer climate variability and improve ecosystem functioning. Both narrative 
and meta-analytical reviews are important tools to help understand how conservation practices impact crop 
production and environmental functioning11.

Review papers often focus on a specific management practice and a specific response or set of response 
variables. A review paper may ask how reduced tillage practices affect greenhouse gas production12,13, or how 
cover cropping affects water quality leaving a field14. These reviews offer valuable insights into treatment effects, 
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locations, soil types, and other modulating variables15,16. However, they often maintain a narrow focus. It is also 
important to gather data across conservation practices and across environmental response variables to be able 
to ask broad-scale questions. These big-picture questions may explore the relationship between different con-
servation practices, such as: Does tillage or cover cropping have a larger impact on soil organic matter content? 
Or, these questions may address the field of conservation agriculture, such as: Where are there gaps in the way 
we understand how conservation agriculture affects agro-ecosystem functioning? These broad-scale questions 
can quickly become cumbersome to address with a review or meta-analysis due to their large size, although it is 
possible. The answers to questions such as these would be useful to a wide audience of agricultural professionals, 
and so to help to begin answering these questions, we created a dataset and web tool to consolidate and organize 
data on conservation agriculture through AgEvidence17.

AgEvidence17 is a systematic literature dataset of the multiple benefits and trade-offs associated with multiple 
conservation agricultural practices in the Midwest U.S. The purpose of this comprehensive assessment is to pro-
vide organizations, policy makers, scientists, farmers, and other interested parties with all the available evidence 
related to the diversity and magnitude of agro-environmental impacts that occur following the implementation 
of conservation practices. To facilitate exploration and use of these data, we have made our database freely avail-
able online at the Knowledge Network for Biocomplexity (KNB) repository and developed an interactive web 
tool that generates visualizations of these data based on user interests. A similar review that explores the effects 
of conservation agriculture in Kenya was also conducted but is not described further here.

The overarching question for this research was, what are the agro-environmental benefits and trade-offs 
associated with the most common conservation practices recommended for large-scale row cropping systems? 
The conservation practices we focused on included winter cover crops, conservation tillage, strategic nutri-
ent management, early season pest management, and crop rotations in corn and soybean systems. Data were 
extracted from peer-reviewed literature published between 1980 and 2020 with experimental field sites located 
in at least one of the following states: Illinois, Indiana, Iowa, Kansas, Michigan, Minnesota, Missouri, North 
Dakota, Nebraska, Ohio, South Dakota, and Wisconsin. Our dataset includes all response variables reported in 
each paper where there are isolated comparisons of a conservation practice. With this approach, we were able to 
capture the state-of-knowledge for a wide diversity of response variables and identify where we lack knowledge.

Methods
Management practices.  AgEvidence synthesizes the agro-environmental effects of some of today’s most 
widely used and recommended conservation agriculture practices for row crop agriculture. Currently, manage-
ment practices include the adoption of winter cover crops, crop rotations, strategic use of fertilizer, integrated 
early season pest management strategies, and reductions in tillage. For each practice, detailed descriptions and 
criteria for inclusion in the dataset are provided in Table 2. AgEvidence is a living dataset, meaning that we are 
continually expanding its scope by adding new conservation practices, increasing the number of years included, 
and making corrections where necessary. At the time of this publication, the crop rotation set of literature is still 
in progress. Papers currently included only span the years 2010–2020, data are actively being extracted, and crop 
rotational data is not yet incorporated into the web tool. In the future, these tasks will be completed, and other 
improvements will be underway.

Literature search.  We compiled relevant peer-reviewed research by searching the Web of Science (WoS) 
database (www.webofknowledge.com). For each search, identical key words were used to describe the geographic 
locations, cropping system, and years papers were published (Table 3). Unique keywords were used to describe 
each conservation agriculture management practice (Table 4). Each search for a conservation practice was con-
ducted separately, so the same paper may be included multiple times if the experimental design included several 
conservation practices. In total, 4,308 papers passed the initial screening for potential inclusion in the dataset.

All titles and abstracts returned from the initial screening were screened by person. If either the title or 
abstract provided any reason for exclusion, then it was removed from further screening. If the title and abstract 
lacked reason for immediate exclusion, the full publication was screened to determine if the paper would be 
included. The criteria for inclusion in AgEvidence are as follows:

Category of practice Conservation agriculture practice

Core conservation ag practices Increased soil cover

Minimized soil disturbance

Crop rotations

Promoting soil cover Legume fallow

Agroforestry techniques

Soil improvements Composting

Manure

Organic amendments

Reduced pesticide and fertilizer use Integrated pest management

Precision fertilizer applications

Precision herbicide applications

Precision insecticide and fungicide applications

Table 1.  Agricultural practices that can be considered conservation agriculture*. *Adapted from Dumanski et al.5.
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•	 Peer-reviewed publication (excludes conference proceedings) published between 1980 and December 2020.
•	 Field study conducted in the Midwest U.S. (excludes laboratory experiments, agricultural models, review 

papers, qualitative studies, and methodological papers).
•	 Infield response variables only. Measurements collected beyond the field such as effluence from fields were 

excluded.
•	 Cash crops were either corn (including sweet corn), soybean, or both (excludes vegetable, forage, tree, and all 

other commodity crops). For crop rotation studies, corn or soybean must be included in at least one rotation.

Conservation practice Description & publication inclusion criteria

Winter cover crop

Fall-planted crops that overwinter in the field. These crops are not grown for profit, but for environmental 
benefits. Cover crop termination occurs in the spring so as not to interfere/compete with cash crop 
productivity. For each paper, a control treatment of winter fallow (no winter cover crop) must be included. 
Differences in preceding crops, nutrient additions, and all other management practices among treatments 
would preclude a paper from the synthesis. Papers that only report treatment differences in cover crop 
biomass and no other response variables were also excluded.

Reduced tillage
Minimization of soil disturbance and retention of crop residue on soil surface. All tillage type comparisons 
were included as long as all other management practices were kept constant (e.g. preceding crops and 
nutrient additions). Tillage practices were later categorized into one of four groups (conventional tillage, 
conservation tillage, zonal tillage, and no-tillage) based on Reicoisky31.

Early season pest management

Insecticides, nematicides, and/or fungicides applied to cropping systems when the cash crop is still in 
an early vegetative stage (seed-V6). Each paper must include comparisons to a no pesticide control 
treatment. Pesticides can be applied directly to seeds, soils, or leaves but pesticide application must occur 
before or while the crop is still in an early season vegetative growth state. Differences in cash crops, 
nutrient additions, and all other management practices among treatments would preclude a paper. Papers 
examining invertebrate sensitivity to specific pesticides and pesticide combinations were excluded.

Strategic nutrient management

Fertilizers strategically placed, either spatially or temporally, to optimize crop nutrient uptake while 
minimizing nutrient loss. Spatially-specific applications could include banding or variable rate application 
compared with uniform surface broadcasting. Temporally-specific applications could include application 
during early vegetative growth compared with preplant application or Spring application compared with 
fall application or split applications compared with single applications. Papers exploring the effect of 
varying rates or compositions of fertilizer were excluded. Differences in any other management practice 
among treatments would preclude a paper.

Crop rotation

New crop species planted in a successional pattern on the same field. Each unique crop species added to 
the sequence (before it begins repeating) is an increased level of crop rotational diversity. For example: 
corn-soybean-sorghum-soybean = 3 species rotation; alfalfa-alfalfa-corn-wheat = 3 species rotation; 
corn-soybean-wheat = 3 species rotation. Unplanted crops in the rotation (ex. fallow, grazed field) were not 
included.

Table 2.  Conservation practice description and inclusion criteria.

Search Publication year Topic 1 (Geographic Location) Topic 2 (Cropping System)

All 1980–2020

Illinois OR Indiana OR Iowa OR Kansas OR Michigan 
OR Minnesota OR Missouri OR “North Dakota” OR 
“South Dakota” OR Nebraska OR Ohio OR Wisconsin 
OR ((Midwest* AND U.S.) OR (Midwest* AND US) OR 
(Midwest* AND “United States”))

corn OR maize OR soybean OR “Zea mays” 
OR “Glycine max” OR agricultur* OR agro-
ecosystem* OR agroecosystem* OR crop OR 
“field crop*“ OR “cropping system” OR farm* 
OR “conservation agricult*“

Table 3.  Keywords used to search for publications related to each conservation agriculture practice in the Web 
of Science. These keywords, describing publish date range, geographic location, and cropping system, were used 
for all four searches. The symbol “*” represents any letter.

Search Topic 3 (conservation practice) Papers included in synthesis (#) Total data comparisons (#)

Winter cover crop “cover crop*“ OR cover-crop* OR covercrop* 85 4,255

Reduced tillage
conservation till* OR “conventional till*“ OR “no-
till*“ OR “no till*“ OR “zero till*” OR “zero-till*” 
OR “reduced till*“ OR “minimum till*“

210 16,714

Early season pest 
management

pesticide seed treatment* OR “seed treatment*“ 
OR “systemic insect*“ OR neonic* OR pyrethr* OR 
(foliar AND insecticide*)

34 1,539

Strategic nutrient 
management

(precision AND (fert* OR agr* OR nitrogen OR 
phosphorous)) OR “variable rate” OR “band* 
fert*“ OR 4 R OR ((enhance* OR efficien*) AND 
(nitrogen OR phosphorous))

35 1,877

Crop rotation “crop rotation*“ OR cropdiversi* 60 (2010–2020 still in process) 7,249

Table 4.  Keywords used to search for publications related to each conservation agriculture practice in the Web 
of Science. These unique keywords identified five conservation practices: winter cover crops, reduced tillage, 
early season pest management, nutrient management, and crop rotations. The number of papers and the total 
number of comparisons included in the AgEvidence dataset are also reported. The symbol “*” represents any 
letter.
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•	 Experimental treatments must include either winter cover crops, reduced tillage, early season pest manage-
ment, nutrient management, or crop rotations as described in Table 2.

•	 Publications were excluded if the treatment of interest was not isolated within the experimental design as 
these studies can suggest that a management practice could alter the measured outcomes, but they cannot 
provide direct evidence of a causal relationship between the practice and the observed effect (e.g. when 
corn-soybean crop rotations are compared to corn-soybean-wheat-winter rye rotations the causal effects 
of winter rye cannot be disentangled from the effects of wheat, so was excluded from the cover crop dataset, 
although included in the crop rotation dataset).

•	 Only quantitative results were extracted. Surveys and qualitative assessments of a treatment were excluded.

A total of 424 papers passed both the initial title/abstract screening and the full-text screening, 19 of which 
were included in multiple datasets (Fig. 1). The majority of papers focused on tillage.

Literature management.  For each conservation practice, we downloaded the associated.bib file provided 
through Web of Science. Then using Colandr18 https://www.colandrapp.com/signin, an open-source web plat-
form developed by Conservation International, DataKind, & the Science for Nature and People Partnership 
(SNAPP), we created a ‘review’ for each conservation practice and uploaded the corresponding.bib file. Colandr 

Fig. 1  Flow identification and selection of papers for inclusion in the AgEvidence dataset. Each column 
represents a Web of Science literature search for a different conservation practice studied in the United States 
(U.S.) Midwest from 1980–2020. The five conservation agricultural practices included are: cover cropping in 
grey, crop rotations in pink, strategic nutrient management (mgmt.) in blue, pest management in yellow, and 
reduced tillage in green. The first number in a column shows the number of titles screened after duplication 
removal in Colandr. The middle number shows the number of number of studies that passed the title and 
abstract screening. The final number is the number of studies included in the AgEvidence dataset. Numbers to 
the right show papers screened at each step. Since each literature search was completed separately, some studies 
that investigate multiple conservation practices are duplicated in the final AgEvidence dataset. The number of 
duplicate studies shared between conservation practices versus the number of unique studies are represented in 
the Venn Diagram (circles and overlap are not to scale).

https://doi.org/10.1038/s41597-024-03415-9
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is a program designed to assist with literature reviews by providing an organizational framework and implement-
ing machine learning to accelerate the literature screening process. It performs the first screen of uploaded.bib 
files based on inclusion criteria and by removing duplicates. Title/abstract screening and full text screening were 
completed after this initial program screen.

Summary statistics were collected primarily from tables and figures. Data from tables were copied directly, 
and data from figures was captured using Web Plot Digitizer19 https://apps.automeris.io/wpd/. All summary 
response data comparing two different levels of a conservation practice were extracted. If several levels of a con-
servation practice were included (e.g. no fertilizer, low fertilizer, and high fertilizer use) then each combination 
was included (e.g. no fertilizer to low fertilizer, low fertilizer to high fertilizer, and no fertilizer to high fertilizer). 
Comparisons including interaction treatments were extracted if reported in the paper, as well as comparisons 
averaged across interactions. In total, 24,385 comparisons were collected with a mean of 57.5 comparisons per 
study. These comparisons are independent within a conservation practice but may be repeated across practices 
(if data on interactions was included). Response variable data collected was organized into 7 broad categories: 
climate mitigation, crop yields, economics, other soil properties, pests, soil nutrients, and water quality. These 
categories were further subdivided twice more into finer and finer levels of detail, resulting in a maximum of 
191 categories (Table 5). There is a relatively even spread of data across the 7 response variable categories for 
cover crops, crop rotation, and tillage. The crop rotation dataset is currently the only dataset including economic 
response variables, although that is an improvement planned for the future. The crop rotation dataset also does 
not include many measures of water quality. Nutrient management papers primarily reported crop yield and soil 
nutrient data and pest management papers primarily reported pest and crop yield data.

To help users interpret the dataset, normative interpretations for each group were assigned. This was done 
because an increase in value of some measurements may be undesirable, whereas an increase for others may 
be desirable. Positive normative values were assigned if the response variable was beneficial to society (e.g. 
increased soil aggregate size). Negative normative values were assigned if the response variable was detrimen-
tal to society (e.g. increased carbon dioxide emissions). Neutral normative values were assigned to response 
variables if no normative interpretation exists (e.g. sand content) or its interpretation is dependent on the cir-
cumstance (e.g. soil nitrogen could be beneficial in nitrogen limited soils, but detrimental to the environment 
if leaching occurs). Normative values were first assigned at the finest scale of category (group level three). As 
the user moves up the nested levels, towards increasingly broad categories, the most common normative value 
in the lower category was used. For example, “Aggregate Size”, “Aggregate Stability”, “Air-filled Pore Space”, 
“Compaction”, “Total Pore Space”, and “Water-filled Pore Space” are all nested under the group “Soil Structure”. 
All these categories have a positive normative value because they bring societal benefit except “Compaction” and 
“Water-filled Pore Space” which have a negative and neutral normative value, respectively. Despite the difference 
in the normative value of these two categories, the most often assigned normative value to the components of 
soil structure are positive, so the normative value of “Soil Structure” is positive.

Data Records
Dataset structure & Data extraction.  Each management practice dataset has six flat csv files with relat-
able keys available on Knowledge Network for Biocomplexity20 (KNB) https://knb.ecoinformatics.org/view/
doi%3A10.5063%2FF16Q1VQP. These datasets have a few unique columns and are otherwise similarly struc-
tured. In general, each dataset is saved as six csv files named Reference, ExpD_Location, CashCrop, Treatment, 

Response variable categories

Level one Level two Level three

Climate Mitigation Carbon Emissions (3), Carbon Storage (3), Nitrogen Emissions (4) 10

Crop Yields
Cover Crop (4), Crop Damage (4), Crop Growth (17), Grain Quality (13), Grain Yield 
(6), Pesticide Uptake (1), Plant Nutrient Content (11), Stand Count (5), Water Use (3), 
Yields (3)

67

Economics Costs (1), Income (2) 3

Other Soil Properties Abiotic Factors (4), Biotic Factors (12), Chemical Properties (5), Physical Properties 
(6), Soil Structure (7) 34

Pests Invertebrate Pests (10), Nematodes (9), Non-Predators & Pests (3), Pathogens (7), Pest 
Natural Enemies (3), Weeds (18) 50

Soil Nutrients Ammonium (3), Micronutrients (3), Nitrate (4), Nitrogen (5), Phosphorus & 
Potassium (2) 17

Water Quality Agrochemical Runoff (1), Flow Quantity (2), Nutrient Runoff (6), Sediment Runoff (1) 10

Total number of categories at each level

7 35 191

Table 5.  Categories of response variables of data included in the AgEvidence dataset. Data are from studies 
exploring the effect of five conservation agricultural practices in the United States (U.S.) Midwest from 
1980–2020 (cover crops, crop rotation, strategic nutrient management, pest management, and reduced tillage). 
All data reported in these studies were organized into one of three group level categories. Response level three 
categories were nested inside the response level 2 categories, which were nested inside the response level one 
categories. The number in parentheses are the number of response level three categories nested inside each 
response level two category.
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Results, and Metadata. The Reference file contains bibliographic information for each publication. The ExpD_
Location file contains experimental design, replications, plot size, experimental year(s), and field site location 
information. The CashCrop file includes information about the cash crop such as preceding tillage practice, 
seeding density, cultivar details, and crop genetics. The Treatment file includes a description of each treatment. 
Columns on this sheet vary by management practice. The Results file includes details about response variables, 
measured values, statistical findings, and response variable groupings. All response data were converted to per-
cent change with Eq. (1):

V
T T

T
100%

(1)
2 1

1
Δ =

−
×

Where ΔV is the percent change in response variable, T2 is the mean value when the conservation practice is 
enacted (treatment), and T1 is the mean value when the conventional practice is in enacted (control). When 
multiple levels of conservation practice are tested (e.g. one-crop, two-crop, and three-crop rotations) T1 is always 
the more conventional practice (e.g. one-crop and two-crop) and T2 is always the more conservation-oriented 
practice (e.g. two-crop and three-crop, respectively). When the response variables are already reported as a per-
cent, then the percent change, ΔV, is calculated using Eq. (2):

Δ = −V T T (2)2 1

Finally, Metadata for all column names are included as a separate file within each management practice data-
set. This information is also provided in the Supplementary Information (Tables S1-S11).

Technical Validation
The primary objective of our data validation process was to ensure the precision of the data collected from 
peer-reviewed scientific literature. This was achieved through a series of checks: (1) multiple data collectors to 
cross-verify information, (2) the identification and verification of outliers, and (3) data validation facilitated by 
end-user notifications. We should note that we did not evaluate the inherent accuracy of data within the studies 
themselves, as only peer reviewed studies were included in our dataset. The peer-review process provides a base-
line level of data accuracy, however, there can still be inherent biases in published literature21–24. Data validation 
at the level of the publication was beyond the scope of this review.

To ensure that data were accurately extracted from research articles 10% of all studies were independently 
collected by two researchers. Discrepancies between their collected data were identified and discussed. Any 
differences in data collection practices were resolved to improve the consistency of data collection. This process 
was done separately for each set of conservation agricultural practice studies.

Following data collection, datasets were analysed to identify potential outliers. These outliers were detected 
either by isolating data points with unusually high or low values using the AgEvidence web tool, or by identify-
ing data points with z-scores exceeding 3.29 or below −3.29 (function scale in base R, version 4.3.0). The z score 
is calculated using Eq. (3):

=
−

z
x X

s (3)
i

i

x

where X1 is the mean of X and sx is the standard deviation for data with a normal distribution. All data analyses 
were done using R statistical software version 4.3.025.

These potential outliers were then verified from the data reported in the primary literature. Potential outliers 
were identified for treatment, control, and response data (percent change). Potential response data outliers were 
checked by verifying numbers reported for both the treatment and the control. Identifying and verifying poten-
tial outliers is efficient in two ways. It isolates the data that are most likely to be misrepresented. These data also 
have the greatest potential influence on analyses and therefore it is important to ensure their accuracy.

After these validation steps, the data were integrated into the publicly accessible AgEvidence web tool www.
agevidence.org. This platform allows users to interact with the data based on their specific interests. As users 
explore the dataset, sometimes they encounter discrepancies and reach out for clarification. We confirm the 
accuracy of any data that users may have questions about and resolve any errors.

We also explored the bibliographic information of papers included in AgEvidence as another component 
of our data validation process26,27. Tillage was the most well represented conservation practice in our database. 
Studies focusing on tillage made up 52% of the publications (210 out of 405 papers). Nutrient management, 
which only accounted for 8.6% of the publications (35 out of 405 papers) also shared the most papers with other 
conservation practices (18 shared papers out of 35 papers total) (Fig. 1). Within each conservation practice, 
results from all response variable categories were measured and reported except nutrient management and pest 
management. Those two conservation practices focused predominantly on reporting yield data and data directly 
related to the practice (soil nutrients for nutrient management and pests for pest management). Going forward, 
it may be useful to explore the effects of early season pest management and strategic nutrient management on 
climate mitigation, other soil properties, and water quality. The effects of nutrient and pest management on 
those categories of ecological responses are currently underexplored in the literature included in AgEvidence.

To explore the authorship community, we used a co-occurrence network of the authors included within 
the AgEvidence dataset (function graph_from_adjacency_matrix, in package igraph, version 1.5.1). Research 
groups can introduce bias into their research outcomes. These biases arise from specific methodologies and 
protocols frequently used by different research groups28, laboratory conditions29, composition and size of the 
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research team30, and the centrality of collaborations between research groups28. The examination of authorship 
communities remains a relatively new area of study, making it currently difficult to identify potential points 
of bias from the author network connectivity. However, we hope this type of exploration becomes more com-
mon in future analyses. The code for this analysis is publicly available at GitHub https://github.com/mag449/
AgEvidenceMethodsCode, enabling future users of AgEvidence to readily investigate the author community 
relevant to their own research priorities.

Our network analysis includes authors who have published more than two papers in the AgEvidence data-
base. This represents 8.4% of the total authors (159 out of the 1,686) but this cut-off improves the readability 
of the authorship network while still capturing important authorship relationships (Fig. 2). One author was 
involved in 7% of all the papers (30 out of 405 papers) in the AgEvidence database; significantly more than any 
other author (Fig. 2). All other authors were involved in 4% or less of the papers in AgEvidence (18 out of 424 
papers or fewer), and the median and mode number of papers an author published was one (0.2% of papers). 
Even though most papers in our dataset focus on tillage, most authors included in the network published papers 
on multiple conservation practices. This provides assurance that although tillage may be disproportionately 
represented, authors are experts in conservation agriculture broadly, not just conservation tillage. There were, 
however, a few clusters of authors focused around one practice. Most authors were connected to the largest inter-
connected network, and only four authors (nodes) were completely disconnected from other authors.

Fig. 2  Network analysis of authorship communities included in AgEvidence. Circles (nodes) in the co-
occurrence network represent authors who have published more than 2 papers on conservation agriculture in 
the Midwest United States (U.S.) between 1980 and 2020. This represents 159 out of the 903 authors total. The 
size of the circle corresponds to the number of papers they have published. Grey lines (edges) connect authors 
who have been co-authors. The width of the edge represents the number of times those two authors have 
published together. Colors of circles indicate the type of conservation practice that an author published about 
where ‘Multiple’ refers to authors who have published about multiple conservation practices. The number of 
authors who have published different numbers of papers are listed in the table.
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Code availability
All code for calculating percent change and all analyses included in this manuscript can be found at GitHub 
https://github.com/mag449/AgEvidenceMethodsCode.

Received: 14 December 2023; Accepted: 24 May 2024;
Published: xx xx xxxx

References
	 1.	 Petersen-Rockney, M. et al. Narrow and Brittle or Broad and Nimble? Comparing Adaptive Capacity in Simplifying and Diversifying 

Farming Systems. Front. Sustain. Food Syst. 5 (2021).
	 2.	 Tilman, D., Balzer, C., Hill, J. & Befort, B. L. Global food demand and the sustainable intensification of agriculture. Proc. Natl. Acad. 

Sci. USA 108, 20260–20264 (2011).
	 3.	 Alexandratos, N. World Agriculture towards 2030/2050: the 2012 revision.
	 4.	 Hunter, M. C., Smith, R. G., Schipanski, M. E., Atwood, L. W. & Mortensen, D. A. Agriculture in 2050: Recalibrating Targets for 

Sustainable Intensification. BioScience 67, 386–391 (2017).
	 5.	 Dumanski, J. Definition of Conservation Agriculture.
	 6.	 DerpschA. K., Emilio Gonzalez-Sanchez, Rosa M. Carbonell-Bojollo, Theodor Friedrich, Rolf. Global Spread of Conservation 

Agriculture for Enhancing Soil Organic Matter, Soil Health, Productivity, and Ecosystem Services. in Soil Organic Matter and 
Feeding the Future (CRC Press, 2021).

	 7.	 Giller, K. E. et al. Beyond conservation agriculture. Front. Plant Sci. 6 (2015).
	 8.	 Vanlauwe, B. et al. A fourth principle is required to define Conservation Agriculture in sub-Saharan Africa: The appropriate use of 

fertilizer to enhance crop productivity. Field Crops Res. 155, 10–13 (2014).
	 9.	 Lal, R. A system approach to conservation agriculture. J. Soil Water Conserv. 70, 82A–88A (2015).
	10.	 Friedrich, T., Derpsch, R. & Kassam, A. Overview of the Global Spread of Conservation Agriculture. Field Actions Sci. Rep. J. Field 

Actions (2012).
	11.	 Krupnik, T. J. et al. Does size matter? A Critical Review of Meta-Analysis in Agronomy. Exp. Agric. 55, 200–229 (2019).
	12.	 Abdalla, M. et al. Conservation tillage systems: a review of its consequences for greenhouse gas emissions. Soil Use Manag. 29, 

199–209 (2013).
	13.	 Busari, M. A., Kukal, S. S., Kaur, A., Bhatt, R. & Dulazi, A. A. Conservation tillage impacts on soil, crop and the environment. Int. 

Soil Water Conserv. Res. 3, 119–129 (2015).
	14.	 Blanco-Canqui, H. Cover Crops and Water Quality. Agron. J. 110, 1633–1647 (2018).
	15.	 Thomas, J., Kneale, D., McKenzie, J. E., Brennan, S. E. & Shaumik, S. Chapter 2: Determining the scope of the review and the 

questions it will address. in Cochrane Handbook for Systematic Reviews of Interventions (2023).
	16.	 Harrer, M., Cuijpers, P., Furukawa, T. A. & Ebert, D. D. Welcome! | Doing Meta-Analysis in R. (2021).
	17.	 AgEvidence - the impact of agricultural practices on crops and the environment. https://www.agevidence.org/#.
	18.	 Colandr. https://www.colandrapp.com/signin.
	19.	 WebPlotDigitizer - Copyright 2010-2022 Ankit Rohatgi. https://apps.automeris.io/wpd/.
	20.	 Atwood, L. W. & Wood, S. A. AgEvidence US: Agro-environmental responses of conservation agricultural practices published from 

1980 to 2020. KNB https://doi.org/10.5063/F16Q1VQP (2020).
	21.	 Young, N. S., Ioannidis, J. P. A. & Al-Ubaydli, O. Why Current Publication Practices May Distort Science. PLoS Med. 5, e201 (2008).
	22.	 Song, F. et al. Dissemination and publication of research findings: an updated review of related biases. Health Technol. Assess. 14, 

1–220 (2010).
	23.	 Smaldino, P. E. & McElreath, R. The natural selection of bad science. R. Soc. Open Sci. 3, 160384 (2016).
	24.	 Moulin, T. C. & Amaral, O. B. Using collaboration networks to identify authorship dependence in meta-analysis results. Res. Synth. 

Methods 11, 655–668 (2020).
	25.	 R Core Team. R: A language and environment for statistical computing. (2023).
	26.	 Nakagawa, S. et al. Research Weaving: Visualizing the Future of Research Synthesis. Trends Ecol. Evol. 34, 224–238 (2019).
	27.	 Zhang, X., Estoque, R. C., Xie, H., Murayama, Y. & Ranagalage, M. Bibliometric analysis of highly cited articles on ecosystem 

services. PLOS ONE 14, e0210707 (2019).
	28.	 Danchev, V., Rzhetsky, A. & Evans, J. A. Centralized scientific communities are less likely to generate replicable results. eLife 8, 

e43094 (2019).
	29.	 Khouri, C. et al. Co-authorship group significantly impacts reported arterial blood pressure variations in rodents exposed to 

intermittent hypoxia: a meta-research study. Cardiovasc. Res. 119, e128–e130 (2023).
	30.	 Wu, L., Wang, D. & Evans, J. A. Large teams develop and small teams disrupt science and technology. Nature 566, 378–382 (2019).
	31.	 Reicosky, D. C. Conservation tillage is not conservation agriculture. J. Soil Water Conserv. 70(5), 103A-108A (2015).

Acknowledgements
AgEvidence was initially funded by the Managing Soil Carbon working group https://snappartnership.net/
teams/managing-soil-organic-carbon/ of the Science for Nature and People Partnership (SNAPP, https://
snappartnership.net/) and is currently managed by The Nature Conservancy. SNAPP was formerly a partnership 
of The Nature Conservancy, Wildlife Conservation Society and the National Center for Ecological Analysis and 
Synthesis at the University of California, Santa Barbara. Katherine Sievers and Camila Bobroff contributed to data 
collection. Julien Brun and Nathan Hwangbo contributed to the development of the dataset structure and webtool 
prototype. The AgEvidence webtool and dataset updates have been made possible by support from the Craig and 
Susan McCaw Foundation, Nestlé Purina, Walmart.org, the Foundation for Food and Agriculture Research, the 
China Global Conservation Fund, the Bezos Earth Fund, Amazon Web Services, and Cornell Atkinson Center for 
Sustainability. The web site was built by Periscopic.

Author contributions
Lesley Atwood and Stephen Wood conceived of the design of the data framework and webtool. Lesley Atwood 
and Maria Gannett extracted data and integrated it into the AgEvidence database. Lesley Atwood, Stephen Wood, 
and Maria Gannett drafted the manuscript, and all authors reviewed and approved the manuscript.

Competing interests
The authors declare no competing interests.

https://doi.org/10.1038/s41597-024-03415-9
https://github.com/mag449/AgEvidenceMethodsCode
https://www.agevidence.org/
https://www.colandrapp.com/signin
https://apps.automeris.io/wpd/
https://doi.org/10.5063/F16Q1VQP
https://snappartnership.net/teams/managing-soil-organic-carbon/
https://snappartnership.net/teams/managing-soil-organic-carbon/
https://snappartnership.net/
https://snappartnership.net/


9Scientific Data |          (2024) 11:581  | https://doi.org/10.1038/s41597-024-03415-9

www.nature.com/scientificdatawww.nature.com/scientificdata/

Additional information
Supplementary information The online version contains supplementary material available at https://doi.
org/10.1038/s41597-024-03415-9.
Correspondence and requests for materials should be addressed to L.A.
Reprints and permissions information is available at www.nature.com/reprints.
Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims in published maps and 
institutional affiliations.

Open Access This article is licensed under a Creative Commons Attribution 4.0 International 
License, which permits use, sharing, adaptation, distribution and reproduction in any medium or 

format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the Cre-
ative Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not per-
mitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the 
copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.
 
© The Author(s) 2024

https://doi.org/10.1038/s41597-024-03415-9
https://doi.org/10.1038/s41597-024-03415-9
https://doi.org/10.1038/s41597-024-03415-9
http://www.nature.com/reprints
http://creativecommons.org/licenses/by/4.0/

	AgEvidence: a dataset to explore agro-ecological effects of conservation agriculture

	Background & Summary

	Methods

	Management practices. 
	Literature search. 
	Literature management. 

	Data Records

	Dataset structure & Data extraction. 

	Technical Validation

	Acknowledgements

	Fig. 1 Flow identification and selection of papers for inclusion in the AgEvidence dataset.
	Fig. 2 Network analysis of authorship communities included in AgEvidence.
	Table 1 Agricultural practices that can be considered conservation agriculture*.
	Table 2 Conservation practice description and inclusion criteria.
	Table 3 Keywords used to search for publications related to each conservation agriculture practice in the Web of Science.
	Table 4 Keywords used to search for publications related to each conservation agriculture practice in the Web of Science.
	Table 5 Categories of response variables of data included in the AgEvidence dataset.




