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Executive Summary 

Scope of this deliverable 
 
This deliverable aims at describing the user orientation towards EMPHASIS pilot services. This 

document provides a summary of the results of the Global Plant Phenotyping Survey (GPPS) launched 

in November 2020 and concluded in March 2021. GPPS was performed in collaboration with the 

International Plant Phenotyping Network (IPPN). 

The plant phenotyping community was interrogated both on general issues and on a set of specific 

questions to further evaluate EMPHASIS pilot services, which were developed on the basis of the user 

demand identified by the past two surveys (2017 and 2018). Data collected are a picture of the recent 

trends in plant phenotyping in Europe and can serve as valuable tools for further analyses to help 

shaping and supporting the future of plant phenotyping. 

The database originated from the survey has been delivered to the phenotyping community. 

 

 

Main results of the deliverable 
 

The reported data represent an update on the orientation and demand of the plant phenotyping user 

community and describe the user response to the following EMPHASIS pilot services: 

• Field phenotyping 

• Innovation 

• Harmonisation 

• Data management 

• Modelling  

• Training 

 
This report highlights that stakeholder engagement increased during the EMPHASIS-Prep project.  The 

GPPS was filled by almost 400 participants and, perhaps more importantly, yielded a good 

correspondence between user orientation and EMPHASIS service portfolio. 
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Introduction  

With the increasing demand on the use of plant phenotyping in recent and upcoming years (D2.5, 

https://zenodo.org/badge/DOI/10.5281/zenodo.4544533.svg), understanding user orientation in 

plant phenotyping is key to fine-tuning EMPHASIS service portfolio and activities in the 

implementation phase and in preparation of the operational phase. 

The year 2021 is marking the transition between EMPHASIS preparatory and implementation phases. 

This is led by the recently constituted Interim General Assembly (IGA) with the objective to pave the 

road for the full operational phase of EMPHASIS from 2022 on. With the aim to deliver early benefits 

to the community in specific areas, while testing and learning from pan-European requirements and 

provisions, a series of pilot services have been structured. The defined pilot services are aimed to 

help turn the EMPHASIS strategy into reality and bridge the preparation of EMPHASIS to full operation. 

In the past years, EMPHASIS, has carried out a series of "Plant Phenotyping Surveys" covering basic 

and advanced questions related to plant phenotyping, for the purpose of assessing the status of global 

plant phenotyping and its demand, the presence of emerging fields where plant phenotyping will be 

profitably used. The surveys addressed participants coming from all geographic regions and all 

professional disciplines related to plant phenotyping. 

 

These data provided the primary source of information for our plant phenotyping knowledge base, 

informing us about range and diversity of topics and issues of value and importance to the 

international and regional (sub-)communities, and to academia, industry, and general users. This also 

helped both in the identification of potential gaps and in improving understanding of the demands of 

the community in terms of required services and tools. 

 

To finally streamline the user orientation toward plant phenotyping and EMPHASIS pilot services, 

making advantage of lessons and results of earlier surveys, an ultimate international Global Plant 

Phenotyping Survey (GPPS) was carried out via a joint collaboration between EMPHASIS and the 

International Plant Phenotyping Network (IPPN). 

 

A total of 49 questions were presented to a group of potential EMPHASIS stakeholders. 

The GPPS was disseminated through IPPN and EMPHASIS newsletters and through fully operational 

IPPN and EMPHASIS social networks. 

We collected data from European and international sources and here we report on those coming from 

European participants only representing 57% of the whole respondents (690 people, Fig. 1). 
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Fig.1 Geographical representation of Global Plant Phenotyping Survey (GPPS) respondents 

https://doi.org/10.5281/zenodo.4723409)  

 

However, a full analysis of the data collected at international level is ongoing and will be useful to 

perform comparisons of needs, demands and orientations at global level. 

 

1. The global plant phenotyping user community 

Description of plant phenotyping users, and engagement with Global Plant Phenotyping 

Survey 

 

1.1 Who and how many responded to the survey? 

This deliverable includes data of 396 European respondents belonging to academia (80%) and 

industries (20%).  Among them, phenotyping users were the main represented category (60% in 

academia, 50% in industry), followed by technology developers mainly coming from the industry 

sector (37%). Most of the facility providers, as expected, work in public institutions (21% academia, 

13% industry, Table 1). The survey showed a prominent interest toward applied research since 62% 

of respondents focus its activity on it, with only 36% of respondents interested on fundamental 

research (36%). 

 

 

 

Table 1. User category of the GPPS 

https://doi.org/10.5281/zenodo.4723409
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1.2 What are respondents interested to? 

Above ground traits are the area of interest of 75% of participants, while 25% works on below ground 

traits. 

Mature applications for plant phenotyping are screening for abiotic (25%) and biotic (17%) stresses, 

plant breeding (18%) and plant physiology (16%). Emerging applications are agrochemical development 

(5%), resource use efficiency and sensor development (7%), optimization of growth conditions (2%).  

 

Fig. 2 Main application fields of plant phenotyping (multiple answers allowed) 

 

Top plants analyzed with phenotyping techniques are cereals (27%), and vegetable crops (19%), 

followed by model species and legumes (12 and 11%, respectively). Fruit and woody species and 

grasses shared the interest of the remaining 22% of respondents. 

 

 

1.3 Environment of plant phenotyping 

Respondents confirmed an increasing interest with respect to the previous survey in field plant 

phenotyping and its applications (36%). However, controlled conditions phenotyping still plays a 

pivotal role, as 45% of the users applied plant phenotyping in greenhouses and controlled the 

environment (25% and 20% respectively). Only 18% of the respondents use plant phenotyping within 

the laboratory. 
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EMPHASIS is becoming a reference for the plant phenotyping community. Out of the 396 respondents 

41% were familiar with EMPHASIS and its services (Fig. 3). The remaining 57% (214) are new followers 

of EMPHASIS activities. 

 

 

 

 

 

 

 

 

 

 

 

Fig.3 EMPHASIS stakeholder engagement 

2. The user orientation and EMPHASIS pilot services 

The EMPHASIS pilot services have been identified as relevant for the phenotyping community by the 

last performed survey (2017-2018). 

The definition of the pilot services involved also the EMPHASIS Support Group, consisting of 

representatives of twenty-four national communities, that provided valuable inputs and advices on 

the pilot service conceptualisation. 

Further details on the work plan of each pilot services and the related key performance indicators 

(KPIs) are reported in Deliverable 6.3 (not yet released). 

Aim of the GPPS was to verify the consistency of the proposed pilot services with up-to-date user 

orientation and demands, to further develop a participatory process taking into consideration the 

evolution of real needs expressed from the users and producing immediate benefits all communities 

involved in plant phenotyping, from researchers and technologists to end-users. A synthesis of the 

main results of the GPPS about the single pilots follows. 

2.1 Field Pilot 

 

Multi-site field phenotyping experiments are key to perform plant phenotyping in applied crop science 

and plant breeding as it allows testing genotypes of important crops in different climatic conditions 

in agriculturally relevant settings. Breeding programs often rely on multi-site field trials to determine 

new variety performance under different environments and/or regions targeted. 
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During the EMPHASIS implementation phase, the purpose of the field pilot was to prepare and test 

multi-site field phenotyping services. In collaboration with an EMPHASIS field expert group, EMPHASIS 

is developing multi-site field phenotyping pilot service which will be carried out during the one-year 

implementation phase of the project (https://emphasis.plant-phenotyping.eu/field_pilot). 

79% of EMPHASIS community expressed a broad consensus on the key importance of multi-site 

experiments in field phenotyping experiments and 46% of respondents already performed multi-site 

experiments (Fig. 4). 

Fig.4 Importance of multi-site experiments in field phenotyping 

A critical point in performing field phenotyping is the identification of multi-site fields available and 

suitable for the specific trial. This is so far based largely on existing research networks (33%) and 

personal contacts (32%). The rest of the respondents identified the field network via university (17%), 

through the establishment of a research consortium (16%) and only a little percentage (2%) was not 

able to identify any multi-site field. This result highlights the needs for creation and rapid expansion 

of an organized network of field trials at European level. 

https://emphasis.plant-phenotyping.eu/field_pilot
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Regarding the EMPHASIS contribution to improve field phenotyping, users would like to have support 

to access field phenotyping equipment of third parties (26%), find accessible field sites (25%), reduce 

logistic and administrative problems that come with multi-site field experiments (19,9%), being 

trained in field phenotyping (e.g. methods) (19,9%), having services level contracts that are binding 

through EMPHASIS (legal support) (7,6%) (Fig.5). 

 

 

Fig 5. Support of EMPHASIS in establishing multi-site field experiments 

To facilitate multi-climate, multi-site field phenotyping, EMPHASIS also developed a map of the 

existing and upcoming field phenotyping sites in Europe (Fig. 6, https://emphasis.plant-

phenotyping.eu/emphasis_infrastructure_map) 

file:///C:/Users/Michela/Documents/Michela/LAVORO/CNR/EMPHASIS-PREP/WP3/Deliverable%202021_User%20orientiation/%20the%20existing%20and%20upcoming%20field%20phenotyping%20sites%20in%20Europe
file:///C:/Users/Michela/Documents/Michela/LAVORO/CNR/EMPHASIS-PREP/WP3/Deliverable%202021_User%20orientiation/%20the%20existing%20and%20upcoming%20field%20phenotyping%20sites%20in%20Europe
https://emphasis.plant-phenotyping.eu/emphasis_infrastructure_map
https://emphasis.plant-phenotyping.eu/emphasis_infrastructure_map
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Fig.6 Intensive and Lean Field map from the EMPHASIS infrastructure map  

 

2.2. Innovation Pilot 

EMPHASIS aims at fostering innovation in plant phenotyping technologies, tools and methods. This will 

ensure the long-term sustainable excellence of the infrastructure. One of EMPHASIS purposes is to 

accelerate interactions between plant phenotyping infrastructure operators/users and technology 

developers/suppliers. 

GPPS revealed a still poor innovation orientation of plant phenotyping users. 29% of the respondents 

exclusively use commercial facilities/equipment for plant phenotyping while 44% prefer commercial 

facilities/equipment but occasionally develops customized solutions to solve specific problems when 

phenotyping. Only 23% of the EMPHASIS users develops routinely new solutions and new facilities for 

plant phenotyping. 
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When trying to understand the reason of such orientation, 57% of respondents explained that limits 

to the use of phenotyping technology are due to the high cost of these technologies. 32% of 

respondents are indeed limited in performing plant phenotyping by the cost of the acquisition of new 

instruments, and 25% prefers to use affordable tools and instruments to perform experiments. 12% of 

researchers shares equipment within their own research institutions and only 10% has funds to cover 

development of new technological innovation in plant phenotyping, and 3% uses instruments for plant 

phenotyping  from colleagues, often under the umbrella of scientific collaborations. Indeed, new 

approaches to allow a wider use of phenotyping techniques should be considered in the next future 

of field phenotyping. 

EMPHASIS also fosters the interaction between innovation industries and users by creating a database 

of industries. The EMPHASIS Directory provides an open platform for plant phenotyping related 

companies in Europe (https://emphasis.plant-phenotyping.eu/Industry_List).  

2.3 Harmonization Pilot 

Good phenotyping practises have an increasing role in the phenotyping community and allow for the 

exchange and sharing of phenotyping datasets. The application of harmonized protocols increases 

reproducibility of data by phenotyping platforms and facilitates the transfer of information from 

controlled-conditions platforms towards field conditions.  

In this frame, the EMPHASIS harmonisation pilot service aims at establishing a central point of 

information on good phenotyping practices, in close collaboration with the phenotyping community 

and based on state-of-the-art procedures (https://emphasis.plant-

phenotyping.eu/harmonisation_pilot). 

The GPPS confirmed the urgent need of harmonizing protocols for data acquisition and management. 

In fact, 28% of the GPPS respondents perform plan phenotyping experiments based on their 

experience, 29% consulting literature and 21% asking colleagues. Infrastructure providers and 

operators play a certain role in orienting the experimental plan (12%), but only 7% of respondents 

consults repository portals for protocol identification (Fig.7). 

52% of the GPPS respondents demand for the use of standardized and harmonized methods to increase 

the impact and the quality of phenotyping data and for publication of better and Findable, Accessible, 

Interoperable and Reusable (FAIR) data-sets in peer review journals. 

https://emphasis.plant-phenotyping.eu/Industry_List


 

15 
 

 

Fig.7 Harmonization methods: how do you plan phenotyping experiments? 

 

2.4 Data management Pilot 

Datasets collected in EMPHASIS installations are costly, labour intensive in absence of consensus 

protocols can be difficult to be reproduced. However, it is essential that datasets be re-analysed by 

a wide scientific community, and by users themselves, when needed. “Open science” and “open 

access” are nowadays required by most journals, public research and funding institutions, and data 

must be collected following the FAIR principles (https://emphasis.plant-

phenotyping.eu/data_services). 

EMPHASIS aims at fostering open access to all phenotyping data and to promote the sharing of 

phenotypic data. This is a new paradigm, as 77% of the respondents has never used open access 

phenotyping data present in public databases, while only 22% did. 

From the sharing point of view 40% of respondents shared their phenotyping data, mainly attached to 

publication (40%), in open repository (15%), and upon request (15%). A key point is that 27% of 

respondents (92 respondents) did not answer the question. 

The above percentages highlight the need of a coordinated and user-friendly information system to 

provide best framework of use of open science. 

EMPHASIS is working closely with the infrastructures ELIXIR (genomics, via the MIAPPE working group) 

and AGMIP (modelling), to use datasets for different purposes by different scientific communities. 

To sensibilize users toward FAIR data and open science, EMPHASIS produced an infographic video that 

easily explained the background and importance of FAIR (https://youtu.be/rXKBy7DOPrY). 

https://youtu.be/rXKBy7DOPrY
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2.5 Modelling Pilot 

Data from phenotyping experiments can be greatly complemented by mathematical plant modelling. 

Modelling, for example, allows computation of novel traits that are not directly accessible to available 

sensors. Modelling also helps focus on significance of observed phenomics data to predict integrated 

(e.g. yield) or functional traits (e.g. plant root system architecture) for new genotypes across a wide 

range of target environments or management practices (https://emphasis.plant-

phenotyping.eu/modelling_pilot). GPPS community clearly expressed interest toward modelling. 

Modelling is currently used by 31% of respondents although 39% would like to use modelling but needs 

help in approaching this new tool, and 26% still do not use modelling (Fig. 8). 

Fig. 8 Modelling user orientation 

 

2.6 Training Pilot 

EMPHASIS will coordinate and support training activities in plant phenotyping taking advantage of 

knowledge about needs and expectations of the plant phenotyping community as acquired during the 

preparatory phase (EMPHASIS-PREP, https://emphasis.plant-phenotyping.eu/training_pilot).  

 

Training was already highlighted by the previous surveys as the activity in which EMPHASIS is most 

urgently required to act (deliverable 2.5), thus the establishment of a training pilot should be planned 

and performed during the implementation phase. 

EMPHASIS can significantly transfer knowledge by means of training (Fig. 9). Users require training 

mainly in methods (36%), specific research topics (33%), basic introduction (20%), career opportunity 

(11%). 

https://emphasis.plant-phenotyping.eu/modelling_pilot
https://emphasis.plant-phenotyping.eu/modelling_pilot


 

17 
 

 

Fig.9 User orientation toward training 

 

The recent Covid-19 pandemic situation deeply changed the way training can be provided. These 

changes may not temporary, and we may need to consider them also in the future, providing 

attractive and efficient while innovative and remotely held training sessions, in particular on topics 

that involve rapid technology innovation without hands-on needs. 

Webinar (27%), tutorial video (24%), interactive workshops (digital, 24%), face-to-face workshops 

(24%) are the channels perceived by the GPPS respondents as most suitable to deliver and receive 

training. 

 

3. Conclusion 

The GPPS data analyses described a European plant phenotyping community that is rapidly evolving 

and is aware and generally sufficiently knowledgeable about plant phenotyping. This community is 

represented by both academia and industry actors, with academia playing a pivotal role in applying 

plant phenotyping.  

A detailed strategy is needed and somehow already ongoing to further increase interest and 

engagement of the private sector. 

The designed EMPHASIS pilot services are clearly going in the direction of addressing the developing 

user needs toward plant phenotyping.  Making operative the selected pilot services is expected to 

deliver concrete benefits to the plant phenotyping community, increasing EMPHASIS efficacy and 

visibility, and helping to produce solid, usable and sharable data sets, further building trust in the 

EMPHASIS stakeholders. 
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Annex 1: Check list 

Deliverable Check list (to be checked by the “Deliverable leader”) 

 
Check list 

  

Comments  

B

e

f

o

r

e 

I have checked the due date and have planned completion 

in due time  

Please inform Management Team of any 

foreseen delays  

The title corresponds to the title in the DOW  

If not please inform the Management Team 

with justification  

The dissemination level corresponds to that indicated in 

the DOW 

The contributors (authors) correspond to those indicated 

in the DOW 

The Table of Contents has been validated with the 

Activity Leader 

Please validate the Table of Content with your 

Activity Leader before drafting the deliverable  

I am using the EMPHASIS deliverable template (title page, 

styles etc.)  

Available in “New EMPHASIS Logo, Templates, 

CI” on the collaborative workspace 

The draft is ready 

A

f

t

e

r 

I have written a good summary at the beginning of the 

Deliverable 

 A 1-2 pages max. summary is mandatory (not 

formal but really informative on the content of 

the Deliverable) 

The deliverable has been reviewed by all contributors 

(authors)  

Make sure all contributors have reviewed and 

approved the final version of the deliverable. 

You should leave sufficient time for this 

validation.  

I have done a spell check and verified the English   

I have sent the final version to the WP Leader and to the 

Project coordinator (cc to the project manager) for 

approval 

Send the final draft to your WPLeader and the 

coordinator with cc to the project manager on 

the 1st day of the due month and leave 2 weeks 

for feedback. Inform the reviewer of the 

changes (if any) you have made to address their 

comments. Once validated by the 2 reviewers 

and the coordinator, send the final version to 

the Project Manager who will then submit it to 

the EC.  
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Annex 2: List of Global Plant Phenotyping Survey (GPPS) 

questions 
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