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TERMS OF REFERENCE
 Consultancy services for
the development of an Early Warning System (EWS)
.
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1. [bookmark: _Toc204009695]Background

1.1 [bookmark: _Toc199312766][bookmark: _Toc199317862][bookmark: _Toc204009696]The Purchaser

[bookmark: _Toc199312767][bookmark: _Toc204009697]1.1.1 Overview of the Agency’s Legal Basis, Organizational Role, and Core Objectives
          
Romania has received a loan from the International Bank for Reconstruction and Development (IBRD) to support the implementation of the Rural Pollution Prevention and Reduction Project (RAPID Project). This initiative aims to mitigate environmental challenges in rural areas by promoting sustainable agricultural practices and ensuring the protection of natural resources. The Loan 9505-RO, ratified through Law no. 332/2023 on November 7, 2023, became effective on December 13, 2023, with a closing date of June 30, 2028.
The National Phytosanitary Authority (ANF), through the Project Management Unit (PMU RAPID), is responsible for implementing the Early Warning and Forecast Bulletin System (EWS) as part of this project. ANF is the national authority responsible for phytosanitary risk management, plant protection regulations, and pest and disease monitoring in Romania. The agency ensures compliance with national and EU regulations regarding plant health, coordinating actions to prevent and control phytosanitary threats.
     The EWS shall serve as a digital platform for automating the forecasting, issuing, and dissemination of phytosanitary bulletins and warnings to farmers and local authorities. By integrating weather data, pests/diseases information, and geospatial information, the system will enhance efficiency, accuracy, and coordination in plant protection, supporting sustainable agricultural practices and regulatory enforcement.
1.1.2 [bookmark: _Toc199312768][bookmark: _Toc204009698]Overview of the Stakeholders 

The successful implementation and operation of the EWS will involve multiple stakeholders, each playing a distinct role in the system’s deployment, management, and utilization.
Primary Stakeholders
· ANF and Regional Phytosanitary Units – As the main beneficiary, ANF and its regional offices shall use the EWS to generate warning bulletins, improve risk forecasting, and ensure regulatory compliance in phytosanitary protection.
· Farmers – The system shall provide real-time alerts and recommendations via mobile notifications, emails, and web-based dashboards, enabling farmers to make informed decisions on pest and disease control.
· Local Authorities (Town Halls) – Town halls shall utilize EWS bulletins to coordinate local pest control measures and ensure compliance with national phytosanitary policies.
Secondary Stakeholders
· ANF IT Department – Ensures the maintenance, security, and integration of EWS with existing systems such as PESTEXPERT.
· Compliance and Quality Assurance Teams – Monitor system regulatory compliance, data integrity, and traceability, ensuring adherence to phytosanitary standards.
· Management and Decision-Makers – Oversee project implementation, budget approval, and system performance evaluation to ensure alignment with ANF’s strategic objectives.
· The Consultant – The designated service provider responsible for developing, deploying, and maintaining the EWS in compliance with contractual and regulatory requirements.
External Stakeholders
· Regulatory Authorities – Ensure the EWS complies with national and EU regulations regarding phytosanitary risk management and sustainable agriculture.
· Other Institutional Partners – Institutions that collaborate with ANF through a Memorandum of Understanding and have access to EWS bulletins through a dedicated API.
· Consultants and Partners – Provide software, infrastructure, and technical support for EWS deployment and long-term sustainability.
[bookmark: _Hlk156914207]The Purchaser is the Ministry of Environment, Waters and Forests through the PMU RAPID.
The Consultant of the EWS shall be selected, based on the present Terms of Reference.








[bookmark: _Toc199312774][bookmark: _Toc199317865][bookmark: _Toc204009699]1.2 Definition of terms

Table 1 – Acronyms used throughout the Terms of Reference

	Term
	Description

	ANF
	National Phytosanitary Agency (Agenția Națională Fitosanitară), the main beneficiary of the system.

	PMU
	Project Management Unit established within ANF to oversee the implementation of the Early Warning and Forecast Bulletin System.

	ANM
	National Meteorological Administration (Administrația Națională de Meteorologie), providing weather data and forecasts relevant to the system.

	APIA
	Agency for Payments and Intervention in Agriculture (Agenția de Plăți și Intervenție pentru Agricultură), which may integrate data for agricultural support.

	LAU
	Local Administrative Unit

	FIN
	Farmer Identification Number at APIA

	PESTEXPERT
	Refers to the existing database system currently implemented at ANF for managing pest-related data.

	PPP
	Plant Protection Products, referring to the regulated chemical products used in agricultural pest control.

	Bulletin
	Refers to the forecast and warning bulletins issued by the system to inform farmers of potential risks.

	EWS
	Early Warning System, referring to the software application for forecasts and bulletins regarding agricultural pests and diseases.

	EWS Mobile App
	The mobile application provid users with access to early warning bulletins, forecasts, and real-time alerts in a user-friendly format.

	The Project
	Referring to the development and implementation of the Early Warning and Forecast Bulletin System.

	The Contract
	Referring to the contract signed with the selected Economic Operator (Services Provider/Consultant).

	The Consultant
	Refers to an individual entity or a joint venture partnership of two or more entities collaborating under a formal agreement to fulfill contractual obligations. In a joint venture, members share responsibilities, resources, risks, and outcomes to deliver the agreed-upon services.

	The Client (interchangeably also called Client)
	The term refers to the organization or entity responsible for initiating, managing, and overseeing a procurement process, such as the acquisition of goods, services, or works. In this case, the Client is the Ministry of Environment, Waters and Forests through the RAPID Project Management Unit.

	Training Plan
	Referring to the structured plan to train ANF personnel on how to use the EWS effectively.


[bookmark: _Toc204009700]2. Objectives of the assignment
[bookmark: _Toc189086126][bookmark: _Toc189126170][bookmark: _Toc199312771][bookmark: _Toc204009701]2.1 Overview of Current Business Objectives, Procedures, and Processes

The National Phytosanitary Authority (ANF) is responsible for monitoring, forecasting, and mitigating pest and disease risks through the issuance of timely and accurate warning bulletins. Thus, all technical activities shall be under technical coordination assured by ANF, while the contractual provisions shall remain under the supervision and coordination by UMP RAPID.
Currently, the Plant Protection and Phytosanitary Quarantine Office manages this process manually, following these steps:
Table 2 – Current steps for bulletin drafting, validation and distribution
	Step
	Action
	Details

	1
	Obtain Weather Data
	Weather data is retrieved manually from the ANM, without any automated data integration.

	2
	Consult the PESTEXPERT Database
	Staff accesses the PESTEXPERT Database, managed by ANF, to identify at least three recommended plant protection products (PPP) for the identified risks.

	3
	Analyze Scientific Documentation
	Paper-based resources, such as "Prognoza în Protecția Plantelor" by Savescu Aurel and Rafaila Constantin and "Dăunătorii Plantelor Cultivate de la A la Z" by Mihai Talmaciu, are used to identify pests/diseases and their environmental occurrence conditions.

	4
	Combine Data Sources
	Information from weather forecasts, PESTEXPERT, and scientific documentation is consolidated manually to prepare the bulletin.

	5
	Draft, Validate, and Distribute the Bulletin
	The bulletin is manually prepared, reviewed for accuracy by ANF’s field reporters, uploaded to ANF’s website, and distributed to farmers and other stakeholders (such as townhalls) via email or other manual channels.



These processes face significant challenges, including delays, inconsistencies, and limited scalability due to the reliance on disconnected, manual workflows. 
The current workflow is visually described in the following diagram: 

[image: A diagram of a flowchart
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Fig. 1 – Current business and information workflow for issuing and dissemination of bulletins at ANF level
[bookmark: _Toc189086127][bookmark: _Toc189126171][bookmark: _Toc199312772][bookmark: _Toc204009702]2.2 Overview of Changes in Objectives, Procedures, and Processes

The Early Warning and Forecast Bulletin System (EWS) aims to overhaul the current manual processes, bringing automation and integration to key functions, such as:


1. Automated Data Retrieval
Integrates weather data other datasets from ANM, including soil moisture, sunlight duration, cloud cover, temperature, rainfall, wind speed, and air humidity. These datasets provide critical environmental conditions required to assess pest and disease risks.
1. Dynamic Database Connectivity
Establishes direct integration with the PESTEXPERT database to automate the issuing of alerts based on pests/diseases occurrence probabilities, and selection of recommended plant protection products (PPPs), ensuring data consistency and efficiency in pest management.
1. Digital Resource Access
Insert scientific data as extracted/provided from specialized literature by the ANF into the pest-weather mapping database to map pest and disease appearance to specific weather factors. This data establishes correlations between weather conditions (e.g., temperature, humidity, and soil moisture, etc.) and pests/diseases, enabling precise forecasting and tailored recommendations.
1. Streamlined Data Integration
Automates the matching of weather conditions from ANM, pests/diseases lifecycle data from scientific literature, and PPP recommendations from PESTEXPERT. ANF should have the opportunity to validate the alerts and recommendations, before their public disclosure and dissemination. The data integration ensures that bulletins are validated and precisely tailored to specific risks of pests/diseases.
1. Spatial Context with Geospatial Data Integration
Incorporates geospatial data from relevant external sources to geographically contextualize pest and disease occurrence probabilities, enabling localized and accurate recommendations for interested agricultural stakeholders. 
1. Enhanced Scalability
Utilizes advanced automation, data integration, and geographic contextualization to meet the increasing demand for accurate and timely pests and disease alerts, ensuring ANF's ability to finetune and scale operations efficiently.
[bookmark: _Toc204009703]3. Scope of the Services
[bookmark: _Toc199312777][bookmark: _Toc204009704]3.0 Deliverables and Implementation Framework

The Consultant is expected to deliver the following outputs:
1. Custom-Designed Early Warning System (EWS), including:
0. Developing and implementing a tailored EWS solution designed specifically to address the operational needs of ANF.
0. Delivering a software system that shall include both a web-based application for centralized access by ANF personnel and stakeholders, and a mobile application for farmers and local authorities, ensuring real-time access to alerts, bulletins, and localized recommendations.
0. Automating the pests/diseases occurrence probabilities calculation, based on weather data, crops and phenological phases (BBCH), and other relevant factors
0. Ensuring full compliance with applicable national and EU regulations, particularly those governing sustainable agricultural practices.
1. Complete Source Code for EWS:
1. Provide UMP RAPID and ANF with the complete source code of the EWS, ensuring future-proof customization, scalability, and updates.
1. Allow UMP RAPID and ANF with the capability to modify and expand the system in response to evolving operational and regulatory needs.
1. Cloud Infrastructure design and implementation:
· Collaborate with ANF to size and design the IaaS-based (virtual-machine) cloud environment in which the EWS will run. The cloud environment must be equivalent or compatible with the ADR Government Private Cloud (based on Microsoft Azure Stack Hub). 
· The Beneficiary will select and contract the cloud provider; the Bidder’s role is limited to defining the technical parameters (CPU, RAM, storage, network, security controls, etc.) required by the EWS and verifying compatibility with ADR’s Governmental Cloud standards.
· Prepare a comprehensive “License Register” in the technical offer. For every third-party or platform component needed to install, configure, operate, and maintain the EWS in the cloud, list: product name, edition/version, metric (core, user, VM, etc.), quantity, and term.
· All licenses shall be procured and owned by the Beneficiary; pricing is not requested, only the exhaustive list.
· The Consultant shall Install and commission—within the Beneficiary-provided cloud environment—all third-party components listed in the Consultant’s Technical Offer (e.g., database engines, web/application servers, middleware, monitoring tools, etc.), then install, configure, and place the Early Warning System into full production operation, ensuring conformity with every functional and non-functional requirement set out in these Terms of Reference.
· Integrate, as needed, the cloud-based EWS with the existing on-premises Identity Provider (IdP) system – the B2C from Azure, which already supports role-based authentication and authorization for other ANF software systems. This integration should ensure compatibility for user management, secure authentication, and uninterrupted access across all connected systems. Additionally, the EWS shall integrate with the ANF's email infrastructure, enabling functionalities such as alerts and notifications through existing channels.
The integration process will prioritize a smooth transition with minimal disruption to current operations. It must maintain robust security measures, ensure compliance with GDPR and other relevant regulations, and facilitate unified, secure user experience for all stakeholders interacting with the EWS.
1. Expert Consultancy in pests/diseases occurrence probability calculations:
3. Integrate a predictive algorithm to calculate pests/diseases occurrence probabilities, ensuring timely and validated outputs.
3. Ensure compliance with EU and national legislation and guidance documents through efficient data governance and adherence to phytosanitary rules.
3. Collaborate with ANF to establish workflows and data management practices that align with best practices in pest/diseases risk assessment and environmental sustainability.
1. Comprehensive System and Solution Documentation:
4. Develop and deliver detailed system documentation.
4. Provide comprehensive user manuals for various roles within ANF to facilitate effective EWS system usage and maintenance.
4. Include installation, configuration, and troubleshooting guides to ensure smooth implementation and ongoing support.
    6. Training Sessions and Support Materials:
· Provide comprehensive training, including practical sessions (on-job training), for ANF personnel to enhance their knowledge of the EWS.
· Provide efficient training materials, including step-by-step guides, use case demonstrations, and interactive workshops.
· Focus on ensuring a smooth transition from manual workflows to the automated and integrated EWS environment.
    7. Maintenance, Support, and Warranty Services:
· Provide at least 24 months of maintenance and support for the EWS, addressing any technical issues, updates, or system enhancements.
· Offer at least 2-year warranty covering fixes, updates, or performance optimizations to ensure the system operates as intended post-deployment.
· Support ANF in incorporating evolving operational needs, such as adjusting the pest-weather mapping table, expanding user bases, or enhancing functionalities, as requests by ANF
Pilot and Full Deployment Phases:
The implementation of the Early Warning System (EWS) shall be carried out in two distinct phases: 
Phase 1: Pilot Deployment 
In Phase 1, the EWS shall focus on specific crops (e.g., wheat, corn, sunflowers), particular phenological phases, and targeted regions (e.g., certain counties or LAUs based on geographic criteria). This focused deployment shall enable ANF to test the system’s functions, including real-time data integration, pests/diseases occurrence probability calculations, bulletin drafting, validation and dissemination. Local stakeholders, including ANF staff and farmers, should interact with the system during this phase and provide feedback to improve it.
Phase 2: Full Nationwide Deployment 
Following the pilot's success, Phase 2 will expand the EWS to include all major crops and agricultural regions across Romania. This phase should increase the system's data processing capabilities and ensure its reliability for nationwide operations. The system shall provide localized risk analysis, timely alerts, and actionable recommendations for farmers and stakeholders, improving pest and pests/diseases occurrence calculations, thus preparing ANF staff and users to utilize the fully operational system. 
Phase 3: Implementation and Approval Criteria
Phase II of the Early Warning System (EWS) implementation shall commence only after the successful acceptance and formal approval of the Pilot Phase. 
Deviations and Alternative Solutions:
Any deviation/alternative solution from/for the technical requirements may be accepted by the Client based on arguments clearly presented in the progress reports by the Consultant, with prior approval/ request by the Beneficiary, in case the effort (needed working days) is not less than initially estimated as compared with the initial solution.
The Consultant shall be responsible for the full development, deployment, and operationalization of the EWS in the cloud environment, including:
· Elaboration of business analysis reports, to be further approved by the Beneficiary.
· Software development according to the technical specifications in these ToR, and approved business analysis reports.
· Elaboration of internal testing reports based on business scenarios agreed with the Beneficiaries, to be further approved by the Beneficiary.
· Timely Execution – Deliver all project activities on schedule, in accordance with the conditions of these ToR.
· Resource Planning – Allocate sufficient personnel, infrastructure, and tools to meet project objectives.
· System Updates and Maintenance – Implement all updates, modifications, and performance enhancements required for the system, during the support and maintenance period
· Compliance with Best Practices – Ensure adherence to legal, contractual, and industry best practices.
· Expert Contributions – Assign qualified personnel and specialists to achieve project milestones.
· Personnel Identification – Provide ANF with a list of key experts in the bidding stage, and a list of non-key experts at the start of the contract
· Collaboration – Work closely with ANF staff to ensure effective implementation and regulatory compliance.

[bookmark: _3.1_Business_Requirements][bookmark: _Toc189086129][bookmark: _Toc189126173][bookmark: _Toc199312778][bookmark: _Toc199317867][bookmark: _Toc204009705]3.1 Business Requirements to Be Met by the System

The Early Warning System (EWS) aims to replace manual workflows with a digitized and integrated platform, including a mobile application. This system shall enable ANF to deliver accurate and timely early warning bulletins, which include pests/diseases occurrence probabilities for crops, as well as the recommended measures that farmers should take.
The EWS shall integrate various functionalities to streamline operational processes. These functionalities shall include automated data retrieval from ANM, geospatial data of farmers’ agricultural parcels and crops from APIA (for enrolled APIA farmers), and an advanced predictive algorithm for calculating pests/diseases occurrence probabilities. The system shall facilitate real-time dissemination of EWS bulletins to stakeholders via digital channels, providing localized and actionable recommendations.
The EWS system shall benefit from a modular and scalable architecture enabling integration, advanced analytics, and compliance with national and EU and national legislation.
The expected business and information flow of the EWS system is presented in the diagram below: 
[image: A diagram of a company
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                     Fig 2. - Expected business and information flow of the EWS system



The EWS is expected to include, as necessary, and without being limited to, the following core modules: 
Table 3 – Expected EWS modules
	Module
	Description

	System Administration and Configuration Module
	Manages user roles, permissions, and system configurations. Controls integrations with external systems, ensuring data accuracy. Logs changes and actions for transparency and compliance. Manages alerts for internal system users.

	Quality Assurance and Bulletin Drafting Module
	Retrieves and processes weather, crop and parcel data, as well as PPP data. Manages the pest-weather data table. Allows for automated bulletin drafting based on weather data, pest-weather mapping table, historical data, recommended PPPs, crop and parcel data. Allows for manual bulletin drafting irrespective of pest/disease prediction outputs. Allows manual review and editing before issuing the bulletin.

	Historical Data Module
	Stores and archives pest/disease occurrence and corresponding geospatial and weather data. Enables trend analysis and predictive modeling. Ensures secure data retrieval by manual search (based on various parameters) and API functions.

	Bulletin Dissemination and Notification Module
	Distributes validated bulletins via email, and mobile notifications. Targets stakeholders based on geospatial and user data. Provides a web-based portal for accessing bulletins.
Offers a secure, token-based API for external stakeholders (e.g., institutions which have signed a Memorandum of Understanding with ANF) to retrieve bulletins.

	Mobile Application Module
	Delivers real-time alerts and bulletins to farmers. Integrates geospatial data for localized risk analysis. Supports offline access and user feedback submission.

	Audit and Compliance Monitoring Module
	Tracks all user actions and system changes. Ensures compliance with data integrity and security policies. Provides reports for audits and regulatory oversight.

	Reporting Module
	Generates reports on pest/diseases calculated occurrence probabilities, trends, filtered and grouped by various weather and geolocation parameters. Generate reports on system performance. Supports geospatial visualizations and data exports. Enables role-based access to customizable reports.




The interaction between these modules regarding the inputs and outputs generated by each of them is presented in the diagram below:
[image: A diagram of a diagram
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			Fig. 3 – EWS Modules Relationship Diagram

The proposed functionalities and requirements for the EWS modules are detailed in the next chapters of these ToR, and shall be refined in collaboration with stakeholders during the analysis phase. 
[bookmark: _Toc189086130][bookmark: _Toc189126174][bookmark: _Toc199312779][bookmark: _Toc204009706]3.1.1 Key Users of the Early Warning System (EWS)

User roles in the Early Warning System (EWS) shall be managed through a centralized role-based access control (RBAC) system that should define which functionalities and modules each user can access based on their assigned role. Permissions are granted at the level of individual modules—such as, bulletin drafting, bulletin dissemination, or reporting—and ensure that each user interacts only with the components relevant to their responsibilities.
User rights grant read/edit/write operations on EWS modules’ functionalities. At this point, it is expected that the following user roles be implemented: 
Table 4 – Expected user roles
	No.
	Abbreviation
	Role in EWS
	Description

	1
	           SA
	System Administrator
	   Manages user roles, system configurations, and integration of external data sources like PESTEXPERT ANM, APIA.

	2
	           DA
	Data Analyst
	   Validates and processes incoming data from APIA, ANM and PESTEXPERT database; Ensures data quality for pests/diseases occurrence probability calculation; drafts EWS bulletins, validates them and sends them to the Bulletin Dissemination Module, archives past pests/disease occurrence probabilities through the Historical Data Management Module

	3
	            FR
	Field Reporter
	    Collects and inputs localized pest/disease outbreak YES/NO feedback into the system

	4
	            CM
	Communications Manager
	   Manages dissemination of alerts / bulletins, and notifications via email, and mobile apps; customizes alert templates for stakeholders

	5
	            FA
	Farmer (Beneficiary)
	   Receives alerts and recommendations through the EWS bulletin regarding pests/diseases occurrence probabilities; takes proactive measures to mitigate pest/disease occurrence risks.

	6
	           LAU
	Local Authority (LAU)
	   Receives email alerts with EWS bulletins to coordinate regional pest/disease control measures, ensuring compliance with regional agricultural practices.




Important Note:
The user roles outlined in the table represent the minimal roles necessary for the effective operation of the Early Warning System (EWS). These roles should serve as a foundational structure but must not limit the flexibility of the system to accommodate additional roles.
· Role Customization: The system should allow the creation of new user roles as needed, based on the specific resources, workflows, and operational requirements that may evolve over time.
· Dynamic Role Management: The role management feature should support customization of permissions and responsibilities to align with new workflows, expanded functionalities, or integration of additional datasets.

[bookmark: _Toc189086131][bookmark: _Toc189126175][bookmark: _Toc199312780][bookmark: _Toc204009707][bookmark: _Toc189086132][bookmark: _Toc189126176][bookmark: _Hlk191285529]3.1.2 System Administration and Configuration Module

Purpose
The System Administration and Configuration Module is a central component of the Early Warning System (EWS) that provides tools for managing system setup, customization, user administration, and ongoing configuration. The module shall ensure secure, scalable, and efficient operation while maintaining compliance with organizational policies and regulatory requirements.
Core Features
3.1.2.1 User Administration

3.1.2.1.1 User roles and permissions

To ensure secure, flexible, and role-based access across the EWS platform, the System Administration and Configuration Module shall enable System Administrators to define and manage user roles, assign fine-grained permissions, and control access to specific functions within each EWS system module. Each module shall expose a set of configurable and include view, create, update, delete actions that can be selectively granted to roles, ensuring precise access control aligned with operational needs. 
Roles within the system should be designed to be flexible and adaptive, allowing for dynamic adjustments as workflows or organizational needs evolve. System administrators should be able to modify roles to accommodate new responsibilities or operational changes, ensuring that the system remains aligned with current requirements. 
To ensure transparency and accountability, all changes to roles and permissions should be logged in the system's audit trail. This should include details such as:
· timestamps
· the user who initiated the change
· modifications

3.1.2.1.2 User registration and management

The system shall implement a structured registration process through which users are created, grouped into teams based on organizational structure or operational roles, and assigned predefined roles with associated permissions.
This process should support the classification of EWS users, facilitate modular access control, and ensure the collection of essential user information. User accounts shall be synchronized with the ANF’s Identity Provider (IdP) to maintain consistency across systems. 
At this point, the key attributes of registered users should contain fields such as: 
· assigned role
· email address
· team affiliation, 
· organizational unit
· manager

Other fields may be added to the user form or synchronized from ANF’s IdP, as requested by ANF.
[bookmark: _1.1.2.3._Integration_Management]3.1.2.2 Integration Management

System Administrators shall configure and manage integrations with external systems, ensuring continuing data flow and operational consistency across interconnected platforms. This capability shall enable administrators to establish, monitor, and maintain integrations tailored to the specific requirements of the Early Warning System (EWS). 
Each integration should be defined and customized through a series of configurable attributes. The system should provide a clear identifier for the external system being connected, such as PESTEXPERT for PPP data, ANM for weather datasets, or APIA for geospatial parcel-specific information. The Integration type should specify the nature of the connection (e.g data upload, API integration, direct database connection). System administrators should further configure API Keys and other access credentials to ensure secure communication with the external platforms.
At this moment, from the integration standpoint, it is expected that the EWS system should at least:
· retrieve data from ANM, APIA and PESTEXPERT
· provide EWS bulletins to external stakeholders, based on an API implemented in the Bulletin Dissemination and Notification Module.
The System Administrator should be able test the integration connection parameters, fetch sample data from the source (for incoming connection), and validate its format before saving integration settings for the EWS system.
The saved integration connection parameters shall be used by EWS for retrieving for in bulletin data (e.g. weather, parcel specific data and PPP’s) in its operational mode.
3.1.2.3 Notification and Alert Configuration

The Notification and Alert Configuration functionality within the Early Warning System (EWS) is designed to generate alerts exclusively based on parameters received from external sources, primarily the National Meteorological Administration (ANM).
 These alerts should be targeted at internal system users, such as data analysts (DA), communication managers (CM) or system administrators and do not extend to end-users such as farmers or town halls. 
The alerts shall be automatically triggered when incoming data from ANM exceeds predefined thresholds configured in the system — for example, temperature ranges, humidity levels, or precipitation values associated with specific pest or disease emergence patterns.
The alerts shall be delivered via email to the designated internal users and shall include detailed contextual information such as the exceeded thresholds, affected regions, relevant weather parameters, and the timestamp of the triggering event,
[bookmark: _Hlk191300658][bookmark: _Toc189086133][bookmark: _Toc189126177]3.1.2.4 System settings

The module shall include a secure interface for configuring core functional and technical settings of the EWS platform. System Administrators shall be able to manage parameters such as cache policies, session timeouts, system time zone, web access settings (e.g., IP whitelisting, allowed domains), API usage limits, and log file paths.
These configurations shall be applied globally and affect system performance, access behavior, and interoperability. All changes shall be versioned and recorded in the audit trial for traceability and compliance purposes.
Considering that the EWS System will operate on the cloud compatible with the Governmental cloud, additional configurations may need to be set based on the cloud's infrastructure. All configuration settings will be finalized during the project's analysis phase. 
[bookmark: _Toc199312781][bookmark: _Toc204009708]3.1.3 Quality Assurance and Bulletin drafting module.

3.1.3.1 Purpose

The Quality Assurance and Bulleting Drafting module is an essential component of the Early Warning System (EWS). It ensures that all incoming data is accurate, consistent, and suitable for predictive analysis and bulletin generation.
Within this module, weather data retrieved from the National Meteorological Administration (ANM), shall be processed (including the data that became historical) to be used by the predictive algorithm
The retrieval and processing of weather data from the National Meteorological Administration (ANM) follows an agreed Memorandum of Understanding with the National Phytosanitary Authority (ANF), to ensure data accuracy, consistency, and alignment with phytosanitary forecasting requirements.
The module shall generate draft bulletins at ANM georeferenced grid level (typically 7kmx7km land blocks) for all crops, and all possible stakeholders. Simultaneously, for the use of farmers registered at APIA, bulletins shall be generated for the geospatial referenced parcels and crop data from APIA. The data on parcels and crops shall be ensured by APIA, for the APIA registered farmers.  
The module also includes a centralized management system for the pest-weather mapping table. The database table of the module shall include the weather thresholds linked with potential pests/diseases for specific crops, with respect of their phenological stages (BBCH stages), thus creating a foundation for precise pests/diseases occurrence probability calculation. 
According to the received ANM georeferenced weather data the algorithm shall be able to generate pests/diseases occurrence probabilities. At this stage, the module should be linked with the PESTEXPERT database, thus providing further recommendation on the use of PPPs. The ANF staff, based on the automated issued draft bulletins, should be able to, according to their expert judgement (scientific analysis, field-analysis, etc.), validate the draft bulletins, edit the generated bulletin or issue extra bulletins, irrespective of the automated data / module analysis. 
Any anomalies or inconsistencies identified during validations shall be escalated to Data Analysts / to the Consultant. The Consultant shall adjust the thresholds or any algorithm parameter, thus ensuring the module is optimized.
The bulletins shall be finalized using predefined templates, to be further disseminated to farmers, authorities, and other stakeholders through (registered) email and mobile application, ensuring timely delivery of information.
The farmers with declared parcels and crops at APIA, shall have access to bulletins accustomed at the level of their parcels and crops. 
In addition to its validation and mapping functionalities, the module shall include comprehensive error-handling mechanisms, historical data integration, and audit capabilities. Historical data integration shall allow the module to cross-reference real-time inputs with past trends, enhancing the reliability of forecasts and providing a foundation for long-term trend analysis. 
3.1.3.2 Core features

3.1.3.2.1 - Weather data retrieval

Weather data consists of 24 hours weather data forecast, generated daily by the ANM, and should be retrieved through an FTP account provided by ANM
The weather data provided by ANM is grid-based, meaning it corresponds to predefined geographical coordinates, rather than individual agricultural parcels. These data are delivered in GRIB2 format and represents weather conditions over a 7x7 km georeferenced grid for the following 24h (with one-hour granulometry), covering the entire Romanian territory.
During the bulletin generation process, these data are validated and mapped to APIA georeferenced parcels (including their location in LAU) and their declared crops, (ensuring the bulletin will be associated with relevant parcels and crops belonging to farmers registered at APIA).
Weather data, as received from the National Meteorological Administration (ANM), shall be retrieved, transformed, stored and processed, as needed, into average values over pest- or disease-specific periods, ensuring, through the predictive algorithm, that the alerts shall reflect the relevant weather conditions for each potential pest / disease outbreak scenario.
The following weather data shall be fetched from ANM: 
Table 5 – ANM weather data
	ANM Weather parameters
	Data Format

	Temperature
	2 meter air temperature in °K

	Soil Temperature
	Soil temperature, multilayer, in °K

	Air humidity
	2m Relative Humidity in %

	Soil moisture - Column-integrated Soil Moisture (multilayers)
	Soil Moisture (multilayers) in %

	Total Precipitation
	mm/day

	Wind speed and direction
	Wind speed and direction at 10m, m/s – U and V vectors

	Solar radiation - Downward direct short wave radiation flux at surface
	
W/m2

	Snow depth
	meters

	Total Cloud Cover
	in %



Weather data may be subject to a transformation process prior to integration into the system's analytical workflows. This transformation shall ensure structural alignment with the standardized format defined by the pest-weather mapping table. Adjustments may include unit normalization (e.g., converting temperature from Kelvin to Celsius), temporal aggregation (e.g., hourly to daily averages), or any other transformation, as resulted during the analysis phase of the project.
Timestamps should be adjusted to a uniform UTC format to ensure temporal consistency across all datasets.

[bookmark: _3.1.3.2.1.1_APIA_geolocation]3.1.3.2.1.1 APIA geolocation data retrieval

Data from APIA shall be retrieved once per year, in shape of geolocation data files, regarding farmers parcels` information, including their location at LAU level and their declared crops. Data shall be anonymized (but shall include farmer identification number (FIN), as registered at APIA). Thus, once the APIA enrolled farmers download and install the mobile application, the system shall automatically provide access to the farmers to alerts at the level of their parcels and for their specific crops, through their FIN.  
The data should be fetched from an FTP account set-up by APIA. Technical details shall be established during the analysis phase.
3.1.3.2.1.2 Transformation into means over pest/disease-specific periods

Once the daily weather data is transformed and stored, the system shall perform an average of specific weather parameters spanning periods of time (e.g. 72h,120h), depending on the pest/ disease being targeted. The length of the period varies depending on the lifecycle of the pest or disease and shall be configured by the Consultant at ANF’s request, for each pest/disease in relation to all crops and phenological phases, based on the information available in the pest-weather mapping table.
The averages shall be calculated from weather data retrieved from ANM and stored over the preceding days.
The average values shall be stored, along with the calculation date timestamp, and then fed directly into the predictive algorithm, enabling matching between weather conditions and pest or disease occurrence probabilities.
3.1.3.2.2 - Pest-Weather Mapping Table Management

The Pest-Weather Mapping Table establishes the relationship between validated weather data, crop phenological stages (BBCH stages), and potential pest or disease occurrence probabilities. This centralized table serves as a foundational tool for aligning weather conditions with scientifically supported predictions of pest and disease activity.
The Pest-Weather Mapping Table ensures that the weather data provided by the National Meteorological Administration (ANM) are mapped to specific crops and BBCH stages, creating a reliable framework for pest and disease occurrence probabilities. The Consultant should perform, along the contract, implementations of regular updates and validations, at the request of the ANF, thus ensuring the table reflects up-to-date environmental conditions, scientific standards, and operational requirements, or to include any calibration request, as needed.
Data management
The Pest-Weather Mapping Table integrates validated weather parameters with crops and their BBCH stages to capture the critical relationships that influence pest and disease occurrence probabilities. This table acts as a centralized repository, serving as the primary source for linking weather data to crops and their phenological stages. 
Some of the weather data received from ANM may need to be processed and transformed, so it can match the format of the pest-weather mapping table fields.
The table below includes pest-weather table fields, corresponding weather data from ANM, and potential transformations.
 Further refinements of the table fields and transformation needs shall be conducted in the analysis phase, so that all incoming data can be properly validated, saved and fed into the predictive algorithm, yielding proper scientific results.
Table 6 – Pest-weather mapping table and corresponding ANM weather data
	Pest-Weather mapping table field
	Description
	Corresponding weather data parameter (ANM)
	Potential Transformation Needs

	Crop Type
	Name of the crop (e.g., wheat, corn, sunflower).
	N/A
	No transformation required

	BBCH Stage
	The phenological stage of the crop (e.g., flowering, ripening).
	N/A
	No transformation required

	Air Temperature (°C)
	Optimal temperature range for pest/disease occurrence.
	GRIB2 - 2 metre temperature in °K
	Extraction from GRIB2 and conversion to °C

	Soil Temperature (°C)
	Soil temperature thresholds favoring pest/disease emergence.
	GRIB2 - Soil Temperature (multilayer model)
	Extraction from GRIB2 and mapping to soil depths

	Humidity (% RH)
	Range of air humidity levels promoting pest/disease activity.
	GRIB2 - 2m Relative Humidity; Specific Humidity
	Conversion from absolute to relative humidity if needed

	Soil Moisture (% SM)
	Soil moisture percentage that may favor pest/disease activity.
	GRIB2 - Column-integrated Soil Moisture (multilayers)
	Interpolation for specific soil depths

	Precipitation (mm)
	Thresholds of rainfall that may suppress or promote pest/disease development.
	GRIB2 - Total Precipitation
	Summation over a 24-hour period

	Wind Speed (km/h)
	Wind speed ranges influencing pest/disease spread.
	GRIB2 - 10 metre U and V wind components
	Vector calculation from U/V components

	Solar Radiation  / Sunlight duration (h)
	H
Hours of sunlight required for pest/disease development.
	GRIB2 - Downward direct short wave radiation flux at surface
	Threshold calculations for solar exposure and count sunlight duration

	Snow Cover (cm)
	Snow cover depth affecting overwintering pests or diseases.
	GRIB2 - Snow depth
	Transformation from m to cm

	Cloud Cover (h)
	Cloudy conditions promoting fungal diseases or inhibiting pest activity.
	GRIB2 - Total Cloud Cover
	Conversion from percentage to cloud cover categories and count the specific number of cloudy hours during one day

	Pest/Disease Name
	The pest or disease associated with the crop and conditions.
	N/A
	N/A



6.1.3 - Annex 1.1.3 – Pest-Weather Mapping table serves as a starting point for populating the pest-weather mapping table. The data shall be reviewed and revised by ANF before and after system implementation, to ensure alignment with operational requirements and scientific standards. The Consultant may need to add other columns to the table, as requested by ANF, regarding crops, weather and/or pests/diseases (such as the EPPO code, for unique identification and integration with PESTEXPERT). During business analysis or along the Contract implementation, ANF may request use of other crop, weather and pest/disease data, or application of other transformations
It is the responsibility of the Consultant, based on the data received from ANF, to populate the pest-weather mapping table with all necessary information for accurate pest/disease prediction. 
The Consultant is also responsible for modifying/refining the pest-weather mapping table following the Pilot phase completion and, possibly, during the support phase, as requested by the ANF.
Editable Fields
To ensure adaptability and maintain data integrity, the system shall enable authorized users (e.g., Data Analysts) to modify specific fields within the table:
· Weather data thresholds - Threshold ranges for parameters such as temperature, soil moisture, precipitation, and other weather factors to align with the latest scientific research.
· Crop and BBCH Stage = Users can add or adjust mappings between crops, weather data and their corresponding BBCH growth stages based on data from the 6.1.1 - ANNEX 1.1.3 - BBCH Official Data Annex  
Each modification shall be automatically recorded in the system’s audit log, capturing details such as the user ID, timestamp, previous values, and updated entries. 
Version Control
The table employs version control mechanisms to track every modification:
· Archiving Changes - Stores all updates with timestamps, user IDs, and descriptions of adjustments.
· Rollback Capability - Allows users to revert to previous versions if inconsistencies are identified.
Parameter Weights
Each weather parameter from the pest-weather mapping table shall be assigned with a weight, to reflect its relative importance in determining pest and disease occurrence probabilities. These weights are specific to each crop, BBCH stage, and pest/disease, and are carefully tailored to prioritize the factors most influential for a given scenario. This ensures that critical parameters such as temperature and humidity receive greater emphasis in the table’s mappings, while secondary factors contribute to refining the predictions. 
A sample weight table is represented below:
Table 7 – Sample weight table
	Parameter
	Weight (Example Range)
	Importance

	Air Temperature
	High (0.7 – 1.0)
	Often a primary driver, influencing pest activity and disease progression.

	Soil Temperature
	Medium (0.4 – 0.6)
	Essential for soil-borne pests and diseases; depends on the pest lifecycle.

	Humidity
	High (0.7 – 1.0)
	Plays a critical role in fungal diseases and pest development.

	Soil Moisture
	Medium (0.4 – 0.6)
	Key for diseases reliant on wet conditions or pests with water-dependent lifecycles.

	Precipitation
	LowMedium (0.3 – 0.5)
	Affects pest/disease spread, suppression, or promotion, depending on the lifecycle.

	Wind Speed
	Low (0.1 – 0.3)
	Influences pest dispersal and spore movement, but typically secondary.

	Solar Radiation
	Low (0.1 – 0.3)
	Influences certain diseases and pests requiring specific sunlight conditions.

	Snow Cover
	Medium (0.4 – 0.6)
	Determines overwintering conditions for some pests and diseases.

	Cloud Cover
	Low-Medium (0.3 – 0.5)
	Promotes fungal growth under suitable humidity and temperature conditions.



The exact weights shall be established during the business analysis phase, as provided by ANF.
✅ Notes:
· Weights are variable and can be fine-tuned during the analysis phase based on the targeted pest or disease model.
· The range values represent the relative influence of each parameter on pest/disease occurrence (e.g., High parameters strongly affect predictions, low parameters have minor effects).
· Final weights may be adjusted based on the analysis of the historical data of past pests/disease predictions by the Consultant, throughout support phase.

3.1.3.2.3 - Predictive Algorithm 

The Predictive Algorithm represents the logic behind EWS’s capability to deliver accurate pest and disease occurrence probabilities. This process should integrate weather, geospatial, and crop data, pest-weather mapping table information and specific weights of the used weather parameters
The  algorithm should typically consist of the following stages: 

Table 8 – Predictive algorithm stages

	Stage
	Tasks

	Data input
	Select averaged weather data (ANM grid-based forecasts), geospatial data (APIA - crop types, parcel boundaries), and specific historical pest assessments.  

	Risk Identification & Probability Calculation
	Compare selected weather data against the Pest-Weather Mapping Table.
Assign probability scores for each pest/disease based on how specific weather factors fall into the applicable pest/disease range, and on their specific weights in determining the outcome

	Validation and probability mitigation against historical pest/disease occurrence probabilities data
	Adjust probability scores, if past records indicate discrepancies, as requested by ANF 

	Decision Support & draft bulletin generation
	Draft pest/disease occurrence probabilities bulletins, including probability scores, affected crops, and recommended treatments (PPPs). Allow manual expert validation/adjustments before official dissemination.



Overall, this process is predominantly algorithmic, with only the assignment and adjustment of parameter weights and adjustment/approval of bulletin content necessitating expert manual input.

Probability Calculations:
The probability calculations within the predictive algorithm are based on the relative influence of various weather parameters on pest and disease risk on concurrency, and their match within the specific range established in the weather-pest mapping table. Each parameter should contribute to the overall prediction, reflecting its importance in specific pest or disease scenarios.
[bookmark: _Hlk194917705]A sample table showcasing how weather data, crop types and their BBCH stages, generate pest/disease probabilities in presented in 6.1.2 - ANNEX 1.1.3 – Example Output Table of the Predictive Algorithm
Note: These considerations are minimal and will be finalized during the implementation phase in collaboration with ANF's professional staff. The final approach will be customized to meet the specific operational and scientific needs of the Early Warning System (EWS).

[bookmark: _3.1.3.2.4_-_PESTEXPERT]3.1.3.2.4 - PESTEXPERT data integration

The PESTEXPERT Data integration functionality retrieves PPP data from the PESTEXPERT database and integrates it into the Early Warning System (EWS) draft bulletin.
Selection of PPP data is built on a two-key matching system—EPPO code as the primary key and pest name as the secondary key—ensuring identification of pests or diseases. 
Following the prediction of a particular pest/disease for a given crop, the system will pull data referring to a 3(three) PPPs applicable for that pest/disease prevention. 
The system should fetch data from PESTEXPERT to include, as a minimum the following fields: PPP name, Hazard Phrase, Precautionary Statements, Minimum/Maximum dosage, Application Method, Pre-Harvest interval
This extracted information will be automatically inserted by the EWS into the draft bulletin.
If a specific pest or disease has no corresponding Plant Protection Product (PPP) listed in the PESTEXPERT database, the system must handle this scenario by applying predefined fallback strategies. These may include manual insertion of required PPPs within the content of the bulletin. 

Since PESTEXPERT runs inside ANF’s infrastructure, ANF shall offer access to PESTEXPERT database.

Technical integration details and applicable PESTEXPERT required fields to be included in the bulletin, shall be established during the analysis phase.

3.1.3.2.4 - Bulletin Drafting and Validation

The Bulletin Drafting and Validation functionality focuses on consolidating validated data and producing actionable pest and disease forecasts in a standardized format. All input data has already undergone validation in earlier stages, ensuring accuracy and compliance by the time it is integrated into the bulletin.
Bulletin drafting
The bulletin preparation process is typically initiated when the computed probability of a pest or disease occurrence surpasses a manually predefined threshold, ensuring that forecasts are data-driven and minimize false alerts. 
After the execution of the predictive algorithm, the system should highlight calculated pest/disease probabilities and suggest bulletin drafting when predefined thresholds are met. However, authorized users must have the ability to manually draft a bulletin at any time, regardless of system-generated probabilities, ensuring flexibility for expert assessments, regulatory needs, or exceptional circumstances not fully captured by automated predictions.
Data Consolidation
The first step involves integrating all validated datasets into a predefined bulletin template, ensuring consistency and clarity. Below are the main data categories of information included in the bulletin, which include: 
Table 9 – Bulletin content
	Data 
	Content Integrated into the Bulletin

	Weather and crop 
	Summarized air and soil temperatures, precipitation, humidity, and other parameters affecting pest activity
Crop and BBCH information

	Geospatial Data
	LAU containing ANM grid block, other possible georeferential information, as requested

	Algorithm Outputs
	Probabilities of pest or disease occurrences

	Recommendation
	recommended PPPs, along with PPP usage guidelines, 
Pest lifecycle stages, geographic distribution  and other relevant data (manually inserted) 



The bulletin template should organize data into clearly defined sections, and contain at least the following sections :
Table 10 – Bulletin template sections
	Section
	Content

	Header
	Region, date, target crops, and BBCH stages.

	Weather Overview
	Key weather and soil parameters influencing pest and disease risks.

	Risk Forecast
	Pest and disease probabilities, along with key environmental triggers.

	Recommendations
	Specific pest management strategies, including PPPs 
Guidance on regulatory and safety standards for recommended actions.
(The information shall be filled out either automatically, from PESTEXPERT database, or through manual input)




Bulletin validation
Before finalization, the Data Analyst conducts a manual revision of the bulletin to ensure its accuracy, completeness, and compliance with predefined standards. This review includes verifying that all integrated data—such as weather conditions, pest occurrence probabilities, geospatial references, and recommended PPPs—are correctly populated and scientifically sound. The Data Analyst ensures that the computed risk assessments align with expected patterns and that all recommendations comply with regulatory guidelines. If any inconsistencies or missing data are identified, the Data Analyst makes necessary corrections directly before approving the bulletin for dissemination.

[bookmark: _Toc199312782][bookmark: _Toc204009709]3.1.4 Historical Data Module

Purpose
The Historical Data Management Module (HDMM) is designed to provide comprehensive archiving, retrieval, and analysis capabilities for past pests / diseases occurrences probabilities, and corresponding crops, BBCH,  weather data parameters and their respective parameter weights used in the predictive algorithm. By maintaining a structured and accessible repository of historical datasets, the module shall support pests/diseases outbreak trend analysis.
Core Features

3.1.4.1 - Predictive Algorithm Output storage

To refine predictive algorithms and facilitate comparisons, the system shall store all historical pest/disease occurrence probability calculations from the EWS along with their input data (e.g., weather, crop, BBCH, parameter weights). This process shall help analyze trends and improve calculation accuracy over time.
Historical Results stored datasets  should include fields such as :
Table 11 – Historical dataset fields
	Fields
	Description

	Weather Data
	ANM weather data used for pests/diseases occurrence probability calculation, at the time of algorithm execution

	Crop Type
	Crop for which the predicitve algorithm has yielded the pests/diseases occurrence probability

	BBCH 
	Phenological growth stage of the crop

	Parameters Weights
	The weather parameters’ weights at the time of algorithm execution

	Pest/Disease Probability
	Predicitive algorithm’s output probability of pest or disease occurrence for comparison and trend analysis.

	Timestamp
	The timestamp, at the moment of algorithm execution



Data archiving processes shall ensure that all datasets are securely stored and accessible while maintaining historical accuracy and compatibility with analytical tools. Data shall enter the archive after being validated by the Data Analyst (when the bulletin has been issued) and screened by the Field Reporter, ensuring its quality and relevance.
 If data is not screened by the Field Reporter within a configurable timeframe, it shall automatically be archived, to prevent delays in the system’s workflow.
Additional metadata such as the username of the Data Analyst (responsible for validating the bulletin), the username of the Field Reporter (who confirmed or rejected the pest/disease prediction), and relevant geospatial references (e.g., ANM grid identifiers, LAU codes) should also be stored alongside each historical data entry to ensure full traceability and contextual accuracy. 
3.1.4.2   Data Retrieval

The data retrieval process shall allow flexible and precise access to historical information. With advanced search capabilities, EWS users (based on their access rights) shall be able to filter datasets by parameters such as date range, geographic location (LAUs or counties), crop type, pest or disease name, and specific weather parameters (included in the pest-weather mapping table). This ensures that users such as field reporters and data analysts be able to find and extract the information they need.
The data retrieval shall benefit from advanced search capabilities, api integration and role based access control, as highlighted in the table below : 
Table 12 - Key Attributes of Data Retrieval
	Attribute Name
	Description

	Advanced Search Capabilities
	Enables users to search for and retrieve datasets using a wide range of filters, including:

	
	- Date Range: Search data from a specific time period.

	
	- Geographic Location: Retrieve data by LAU, county, parcel, or latitude/longitude coordinates.

	
	- Crop Type: Filter by the crop associated with the dataset (e.g., wheat, corn, sunflower).

	
	- Pest/Disease Name: Search by specific pests or diseases names or EPPO code

	
	- Weather data: Query data based on pest-weather mapping table weather fields

	API Integration
	Provides programmatic access to datasets for integration with external systems:

	
	- Supports RESTful APIs for real-time and batch data access.

	Role-Based Access Control
	Ensures that only authorized users can access specific datasets, adhering to ANF’s security protocols:

	
	- User Roles: Access permissions are defined based on roles (e.g., Data Analyst, Field Reporter).

	
	- Audit Logging: Tracks all retrieval activities for compliance and accountability.



3.1.4.3 - Trend analysis 

The trend analysis functionality shall provide the Early Warning System (EWS) with the ability to identify patterns and analyze pests/ disease occurrence probabilities, which have been calculated in the past. 
[bookmark: _Toc189086134][bookmark: _Toc189126178]3.1.4.3.1 Analytics dashboard

The module shall provide interactive dashboards with visual representations of current pests/diseases probabilities, alongside historical data for specific crops and their respective BBCH stages, helping to identify trends and assess risks effectively. 
The EWS dashboard should support the analysis of historical pest and disease occurrence data through the following features:
• Pest Outbreak Trends – Graphs displaying the frequency and intensity of past outbreaks (past calculated pests/diseases occurrence probability above a certain threshold) across different regions and time periods.
• Weather Pattern Visualizations – Charts presenting historical weather data from ANM, including all relevant parameters (e.g., temperature, humidity, rainfall, wind).
• Risk Assessment Summaries – Maps and graphs showing the calculated probabilities of pest or disease occurrences, with breakdowns by LAU, crop type, and BBCH growth stage.
• Geospatial and Temporal Filtering – Tools to filter data by region (e.g. : county or LAU level), crop type, pest or disease, and time interval, to identify specific outbreak scenarios.
• Comparative Analysis – The ability to overlay pest/disease occurrence data with corresponding weather and crop information to reveal patterns and anomalies.
• Custom Visualization Options – Options to customize views and outputs for reporting, such as exporting filtered datasets or generating focused risk summaries.

3.1.4.3.2 Weather parameter correlation

The interactive dashboard shall include a section dedicated to analyzing past pest and disease occurrence probability calculations, specifically in relation to the weather parameter weights used by the predictive algorithm. This section should present the results of a parameter weights analysis algorithm, evaluating potential weather parameters' weights derived from pest/disease occurrence probabilities in historical data. This shall help refine the predictive algorithm by adjusting weather parameter weights based on evidence.
Table 13 – Parameter weights analysis algorithm (input, method, outputs)
	Input Data
	Analysis Method
	Outputs

	- Historical and real-time datasets, including weather  parameters (e.g., temperature, humidity, precipitation), crop types, BBCH growth stages, and calculated pest/disease occurrence probabilities.
 - Predefined weather parameter weights, initially configured based on expert judgment and scientific literature.
 - YES/NO validation feedback from Field Reporters.
	- Applies correlation metrics such as Pearson (for linear relationships), and Spearman (for monotonic relationships) to assess the strength of association between input variables and validated pest/disease presence.
 - Compares computed correlations with existing weights to identify inconsistencies or reinforcement.
 - Flags parameters with strong influence on historical outbreak patterns, suggesting areas where predictive weights may need adjustment.
	- A ranked list of weather parameters, based on correlation strength with past outbreak data, to support the re-evaluation of model inputs.
- Graphical outputs including scatterplots, heatmaps, and trend graphs that visualize relationships and patterns. 
- Alerts or recommendations when current parameter weights significantly diverge from historical correlation evidence.



This functionality should serve as a decision-support mechanism for ANF and the Consultant for adjusting weather parameters weights.
The revision of the weather parameters’ weights shall be operated by the Consultant, at ANF’s request, during implementation, support and maintenance of EWS, at ANF’s request

[bookmark: _Toc199312783][bookmark: _Toc204009710]3.1.5 Bulletin Dissemination and Notification Module

The Bulletin Dissemination and Notification Module shall facilitate the efficient and timely delivery of forecast bulletins and alerts generated by the EWS.
 The primary role of this module is to disseminate validated bulletins to relevant stakeholders, ensuring the information is accessible, actionable, and delivered through appropriate channels.
Dissemination and notification shall be triggered upon bulletin validation and issue by the data analyst.
Core Features
3.1.5.1 Bulletin Web Access Portal

The Bulletin Web Access Portal functionality shall provide stakeholders with a centralized, geospatially enhanced platform for accessing alerts and forecast bulletins through a web-based portal. 
Core Functionalities
Geospatial Dashboard Overview
The web portal should feature an interactive dashboard displaying current bulletins and alerts on a geospatial map. Users should be able to visualize affected regions, overlay weather conditions (e.g., temperature, precipitation, humidity and other relevant weather parameters from ANM), and select zone based on ANM grid data, LAU and/or FIN  (for APIA enrolled farmers).
The map must integrate with the EWS backend and be powered by GIS technology (e.g., Mapbox, Leaflet, or similar) to ensure fast rendering, responsive interaction, and real-time synchronization with the underlying datasets.
The map should allow users to quickly : 
 Zoom and pan across regions of interest at national, county, and parcel levels.
 Click on specific areas or markers to access detailed information from the associated bulletin, including pest/disease type, affected crops, meteorological triggers, and recommended actions.
Advanced Search and Filtering
Users should quickly locate relevant bulletins by applying filters such as:
· Date range (historical or upcoming risk periods)
· Geographical scope (county, LAU, FIN)
· Pests/Disease (selecting the the pests/diseases and/or the respective occurrence probabilities)
· Crops 
Each bulletin should be linked to the specific geospatial area it affects (e.g – county, selections of LAU, parcel for APIA enrolled farmers), allowing users to access localized insights:
· APIA enrolled farmers shall view parcel-specific risk levels, by inserting their FIN
· Authorities shall assess regional trends, supporting targeted interventions.
Multi-Device Compatibility
The portal shall be optimized for desktops, laptops, and tablets, ensuring accessibility across different screen sizes, operating systems and browsers. The geospatial map shall remain responsive across all devices for real-time analysis.
All bulletin access portal functionalities shall be refined during the analysis phase.
Access and User Registration
The features of the Bulletin Web Access Portal should be publicly accessible by default for general viewing of pests/diseases alerts. However, access to personalized information—such FIN filtering or parcel-specific risk dashboards shall require user registration.
Users seeking access to personal APIA-linked data should sign up by providing a valid email address.
The web access portal  shall support integration with the ROeID authentication system, enabling users to securely authenticate using their official digital identity credentials in compliance with national standards.
Upon signing up, the user shall be able to configure, at a minimum:
· Their APIA parcel data by inserting its FIN
· Notification preferences based on crop, BBCH, location (selection of LAUs, county, etc)

3.1.5.2 Distribution via Email

The module shall ensure that bulletins are sent securely and efficiently to recipients via email, for registered Bulletin Web Access Portal users and other recipients (manually added by the authorized EWS users).
Email delivery shall be automated and shall use predefined templates to distribute notifications directly to stakeholders’ email addresses.
All email communications shall follow strict security protocols and adhere to applicable legal frameworks, including the General Data Protection Regulation (GDPR) and relevant national data privacy laws.
EWS should address the following key issues: 
· TLS encryption for all emails in transit to prevent interception
· Role-based access controls ensure that only authorized system components can trigger or access email delivery
· Data minimization - emails include only essential, non-sensitive personal data 
· Consent-based communication – Signed up users and other recipients must explicitly agree to receive bulletins during registration
· Furthermore, the system must provide recipients with a straightforward mechanism to opt-out of receiving future bulletins at any time. Each notification email shall include a clearly visible unsubscribe link or instructions, allowing users to easily withdraw their consent if they no longer wish to receive communications. Upon opting out, their preferences will be promptly updated in the system, and they will be excluded from subsequent email distributions, in full compliance with data privacy requirements.

Scalable Email Distribution
EWS may need to handle a high volume of emails sent to thousands of recipients. In this case, the system shall be integrated with a dedicated email delivery service capable of handling bulk messaging with high deliverability rates. The system should send bulk emails using: 
· Transactional email services such as SendGrid, Amazon SES, or Mailgun
· Segmentation and Batching - Emails should be sent in intelligently managed batches based on region, crop type, or other relevant bulletin information, optimizing throughput and reducing the risk of throttling
· Asynchronous Queues – The system shall be integrated with messaging queues (e.g., RabbitMQ, Azure Queue Storage) ensures bulletins are processed and sent without affecting application performance
Recipient list management
Recipients should be added, edited or deleted in the manual list, providing the possibility to send customized emails to interested stakeholders, particularly town halls.
The recipient form should include several attributes such as name, email address, a selection of geolocational areas of interest (e.g selection of LAUs, county, etc), a selection of crops and other relevant information, to be determined. All attributes shall be defined during the analysis phase.
Email Templates
Authorized users (e.g communication managers) shall manage predefined templates that standardize the structure and content of emails. These templates should support dynamic fields, such as region and bulletin details (crop, pests/diseases occurrence probabilities, necessary action, etc), ensuring recipients receive clear and actionable information.
The bulletin should be attached to the email, in PDF format.
The Distribution via Email feature involves key attributes to ensure targeted, secure, and efficient bulletin delivery to the appropriate recipients, while maintaining data integrity and flexibility for certain stakeholder groups.
The email distribution feature shall include storage and archiving capability, ensuring that all sent emails are securely saved and can be accessed at any time. These archived emails are organized in a manner similar to an INBOX, allowing users to easily consult past communications.
A comprehensive filtering system should be integrated, enabling users to search and sort emails based on key criteria, such as recipient name, geolocation area of interest, delivery status (Sent, Failed, Pending), and date. This functionality ensures that stakeholders can review historical notifications, track communication logs, and maintain a complete record of bulletin dissemination activities, promoting transparency and operational efficiency.
All functionalities of distribution via email shall be refined during analysis phase
3.1.5.3 Push Notifications through the EWS Mobile Application

The Push Notifications through the EWS Mobile Application feature enables the timely and efficient dissemination of geographically targeted bulletins and alerts directly to stakeholders’ mobile devices. The module ensures secure, real-time delivery of notifications The mobile application provides interactive access to notifications and enables users to act promptly based on the information received.
Push notifications in the EWS mobile app shall be managed via Firebase Cloud Messaging (FCM) for Android and Apple Push Notification Service (APNS) for iOS, ensuring direct and secure message delivery without requiring integration with the Play Store or Apple Store. Device tokens are registered and stored in the EWS backend, allowing alerts to be sent based on geospatial filters such as APIA parcel locations and ANM weather data.
Core Functionalities
1. Real-Time Alerts

The module delivers notifications instantly upon the approval of bulletins, ensuring stakeholders receive timely updates.
· Geographic Targeting: Notifications are tailored based on the recipient’s parcel location for enrolled APIA farmers, who have uploaded their FIN into the mobile application. Farmers who are not enrolled in APIA may receive alerts for specific LAUs or counties
· Interactive Content: Notifications include metadata such as bulletin ID, crop, pest/disease probability, and a direct link to view the full bulletin within the mobile app.
Table 14 – Push notification key attributes
	Attribute
	Description

	User ID
	Unique identifier for linking notifications to individual users.

	Device Token
	Identifies the recipient's mobile device for secure and accurate push notification delivery.

	Geographical Relevance
	Links notifications to APIA parcel data for enrolled farmers or LAU for town halls and other recipients

	Notification Timestamp
	Records the exact time the notification was delivered to the recipient's device.

	Read Status
	Tracks whether a notification has been viewed or acknowledged by the user.



3.1.5.4 External API Access for Validated Bulletins

To support inter-institutional collaboration and data interoperability, the Bulletin Dissemination and Notification Module shall include a dedicated API access layer enabling authorized third-party institutions—specifically APIA and ANM—to securely retrieve validated warning bulletins issued by ANF.
This functionality is developed in alignment with the Memorandums of Understanding (MoUs) signed between ANF and other two institutions and will facilitate timely integration of bulletin data into their respective systems for further analysis, policy support, or agricultural advisory services.
Core Functionalities:
· Secure API Gateway: A RESTful API interface protected by token-based authentication (e.g., OAuth 2.0), ensuring only authorized access from APIA and ANM systems.
· Bulletin Query Parameters: Institutions will be able to query bulletins based on date, region, crop, and risk level.
· Metadata and Status: Each bulletin will include meta data of the bulletins such as timestamps of validation and dissemination, crop, pests/diseases and other relevant attributes
· Standardized Format - The retrieved bulletins shall be available in both JSON and PDF format
· Usage Logging and Monitoring - All external API access events will be recorded in the system’s audit (available for review in the Audit and Compliance Monitoring Module), including request timestamp, and retrieved bulletin IDs.
The integration parameters shall be managed at the level of the System Administrator within the System Administrator and Integration module – Integration Management
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The Mobile Application Module shall be available for download on Google Play and the Apple App Store, offering farmers and stakeholders a convenient, real-time interface to access alerts, bulletins, and geospatial data tailored to their parcels or zones of interest. The app shall be designed to integrate with the Early Warning System (EWS) backend, ensuring real-time updates, data synchronization, and a user-friendly experience.
The Consultant shall be responsible for submitting the finalized mobile application to the Google Play Store and Apple App Store, ensuring full compliance with the respective platform guidelines to secure approval and availability for end users.
Development Approach and Technologies
The application should be developed using Flutter or a similar cross-platform framework, ensuring a consistent and high-performance experience on both Android and iOS. This approach allows for a single codebase, reducing development time and maintenance costs while ensuring native-like performance. The application shall communicate with the EWS backend through RESTful APIs or similar technology, providing secure and efficient data exchange. The backend shall reside in the cloud infrastructure, ensuring scalability, high availability, and compliance with GDPR and national security regulations.
Geospatial functionalities should be implemented using a solution compatible with large-scale weather datasets, such as Mapbox, Google Maps SDK, OpenStreetMaps, or a similar platform, ensuring interactive mapping, efficient weather data visualization, and integration of ANM’s and APIA geospatial data for precise localization of pests/diseases alerts 
The application’s architecture shall follow the Model-View-Controller (MVC) or Model-View-ViewModel (MVVM) design patterns, ensuring separation of concerns for easier maintenance and enhanced scalability. Offline functionality will be implemented using local storage solutions like SQLite, Hive, or similar, allowing users to access recent notifications, bulletins, and settings even without an active internet connection. The design shall emphasize intuitive navigation and user-centric interfaces to ensure ease of use for all stakeholders.
System Architecture and Security
Real-time alerts and notifications shall be delivered using services such as Firebase Cloud Messaging (FCM), Apple Push Notification Service (APNS), or similar. Error tracking and analytics shall be supported by tools like Sentry, Google Analytics for Firebase, or similar, enabling continuous optimization of app performance and user experience.
Core Functionalities of the EWS Mobile Application 
The EWS Mobile Application shall require user registration and authentication to access its functionalities. This approach enables secure, personalized access to pest and disease alerts, while ensuring compliance with GDPR and national data protection regulations.
1) User Registration and Authentication
All users must create an account using a valid email address to access the application.
Functionalities:
· User registration via email, with verification process.
· Optionally, the user should be able to register with their Gmail account
· All session data and access tokens are managed securely.
· The application shall support integration with the ROeID authentication system, enabling users to securely authenticate using their official digital identity credentials in compliance with national standards.
2) FIN-Based Personalized Alerting
The application shall allow APIA enrolled farmers to input their FIN and access alerts for their APIA-registered parcels.
Functionalities:
· Input and validation of the FIN after login.
· Automatic retrieval of parcel geometries and crop metadata from the APIA data imported into EWS.
· Display of user-specific parcels on the interactive map.
· Overlay of pest/disease alerts, weather data, and parcel crop.
· Link to full bulletins issued by the EWS for each alert.
· Secure handling of parcel metadata, with encryption in transit and storage.
3) LAU-Based Alert Visualization 
Authenticated users may also view alerts based on selected Local Administrative Units (LAUs), allowing for regional filtering of diseases/pests alerts.
Functionalities:
· Search-and-select interface for LAU selection.
· Visualization of selected LAUs on the map as standardized GIS polygons.
· Real-time overlay of pests/diseases alerts, parcel crops.
· Tap-to-view bulletins with metadata: pest/disease type, timestamp, affected crops, and direct link to full bulletin.
· Option to save favorite LAUs to user profile.
4) Data Privacy and Security
· All user data (email, FIN, parcel info) is encrypted and securely stored.
· No personal data is shared with third parties.
· Access is governed by role-based permissions.
· GDPR compliance ensured via authentication, access control, and audit trail mechanisms.
5) Offline Access to Critical Information
The mobile application shall ensure continued usability in areas with limited or no internet connectivity by locally storing recent alerts, notifications, and essential geospatial data. This includes:
· Cached EWS bulletins and notifications for access without a network connection
· Locally saved parcel and LAU selections to support uninterrupted navigation and risk review in offline mode
Once internet connectivity is reestablished, the app automatically synchronizes with the EWS backend to retrieve the latest bulletins, update alerts, and ensure all user preferences and feedback are transmitted securely.
6) Other key features of the mobile application 
Table 15 – key features of the mobile application
	Category
	Feature
	Description

	                    Design
	    Responsive UI
	Consistent user experience across Android and iOS, optimized for mobile use.

	
	 Multilingual Support
	At this moment the interface shall be available in Romanian. However, the application must support   addition of other languages.

	Security
	     Data Encryption
	All data in transit and at rest is encrypted (TLS, AES-256).

	         Personalization
	      Parcel-Based
 Alert Configuration
	Enrolled APIA farmers can define alert preferences based on their registered APIA parcels, by inserting their FIN

	            Reporting
	      User Feedback
        Submission
	Users can report pest presence or give feedback on bulletins directly in app, which will be stored and  used in the Reporting module

	
	      Activity Log Sync
	User interactions and feedback are synced with backend for reporting/auditing.



Note:
These features represent the minimum requirements for the application. Detailed specifications, additional functionalities, and potential refinements will be determined during the analysis phase, based on stakeholder input, technical feasibility, and system integration requirements.
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Purpose
The Audit and Compliance Monitoring Module shall ensure accountability, transparency, and regulatory compliance within the Early Warning System (EWS). It shall track user actions, monitor system activity, and safeguard data integrity to support both operational needs and legal requirements.
Core Features
1. Audit Trail
The Audit Trail shall be the primary mechanism for ensuring accountability in EWS. The audit trail should capture every significant action performed in the system and allows administrators to search and filter by user, timestamp, action type, and affected component.
Audit Trail for Key Modules
Each audited module shall include a structured record of relevant activities. The following table provides the consolidated set of audit attributes used across the core components of the EWS:
Table 16 – Audit attributes
	Attribute
	Description

	Unique ID
	Identifies each recorded action.

	Timestamp
	Logs the exact time of the action.

	User Role & ID
	Specifies the user and their role who performed the action.

	Action Type
	Describes the nature of the action (e.g., Create, Update, Retrieve).

	Affected Module
	Indicates which EWS module was involved (e.g., Reporting, Bulletin Drafting).

	Affected Entity/Record
	Indicates the type of entity that was modified (e.g., user role, report, email template, bulletin, etc.).

	Change Summary
	Summarizes what was changed, including old and new values if applicable.

	IP Address
	Captures the origin of the activity.



This unified schema ensures consistent auditing across the following modules:
· System Administration and Configuration Module
· Quality Assurance and Bulletin Drafting Module
· Historical Data Management Module
· Bulletin Dissemination and Notification Module
· Reporting Module

2. Configurable Alerts
The system shall allow administrators to configure alerts for critical system events, in order to ensure timely response to both security and operational incidents. Each alert shall be categorized by type (e.g., Critical, Warning, Information) and linked to a specific triggering event, such as a failed login attempt, unauthorized data modification, or unexpected system downtime. 
Alerts should include a defined priority level, which determines the urgency of the response and the visibility within the system’s monitoring interface. Additionally, system administrators shall be able to specify the target audience for each alert – the EWS users who receive these alerts, ensuring that relevant stakeholders are immediately notified based on their role and responsibilities.
The critical system events triggering these alerts shall be defined during the analysis phase.
3. User Activity Reports
User Activity Reports offer insights into how the system is being used by different roles. This functionality shall summarize user interactions, groups activities by role, and highlights anomalies, such as unauthorized access attempts or irregular data changes, ensuring accountability.
The system shall generate user activity reports that provide a concise overview of actions performed by each user, categorized by their assigned role (e.g., Filed Reporter, Data Analyst). These reports shall summarize system interactions within a defined timeframe and support the identification of usage patterns or unusual behavior. When irregularities have been detected—such as unauthorized access attempts or atypical data modifications, the system shall flag them as anomalies and include detailed descriptions of the events.
 Each entry shall be time-stamped to allow precise tracking and support audit investigations or compliance reviews.
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The Reporting Module within the EWS shall be designed to enable advanced search capabilities across its data sources, including pests/diseases-related data, weather datasets, geospatial information, and user actions. Access to reports shall be governed by role-based permissions and aligned with regulatory and organizational policies. This module should support various types of reports with flexible grouping options (e.g., by period, location, or pest/diseases). This module should also enable the creation of pivot tables, charts, and geospatial visualizations for in-depth data analysis.
The reporting module shall also generate reports based on user feedback and submitted through the mobile application
At this stage, the following reports have been identified by ANF as being mandatory. However, throughout the analysis phase and later, during the full deployment phase, more reports shall be implemented by the Consultant, at ANF’s request. ANF may request that the Contractor implement up to 20 reports, aside from the mandatory reports listed in the table below.





Table 17 – Mandatory reports
	No.
	 Report title
	Description
	Key attributes
	Frequence

	             1
	Report on Pest/Diseases Incidences
	Summarizes pest and disease occurrences by type, location, crop, BBCH stage, and frequency.
	Pest/Disease Type, Region, Crop, BBCH Stage, Date, Frequency
	Weekly

	            2
	Report on Crop Incidences
	Summarizes crop-specific pest and disease impact across regions (counties, LAUs)  and timeframes.
	Crop Type, Region, Pests/Diseases occurrence probability, Date, Affected Area, Frequency
	Weekly/ Monthly/ Yearly

	            3
	Report on Weather Trends
	Summarizes historical and recent weather data relevant to pest/disease forecasting models.
	Date, Region, Temperature, Humidity, Rainfall, Wind, Solar Hours
	Weekly / Monthly

	              4
	Report on Geospatial Alerts
	Tracks issued alerts mapped to LAUs and affected crops.
	Alert ID, LAU, Crop, Pests/Diseases occurrence probability, Recommendations
	Daily / Weekly

	              5
	Report on Forecast Accuracy
	Evaluates the accuracy of EWS predictions by comparing forecasted vs. observed events.
	Forecast Date, Region, Predicted Risk, Yes/No   feedback from field reporter 
	Monthly / Quarterly

	              6
	Report on Notifications
	Summarizes alert notifications sent via mobile applications and email, including delivery status.
	Notification ID, Channel, Recipient Type, Status, Timestamp
	Weekly / Monthly

	             7
	Report on User Activity
	Logs user interactions for auditing, grouped by module and user role.
	User ID, Role, Action Type, Timestamp, Module
	Daily / Weekly / Monthly

	             8
	Report on System Performance
	Monitors backend and frontend system performance metrics.
	Date, API Throughput, Latency, Error Rate, Uptime
	Monthly / Quarterly

	              9
	Report on PPP Recommendations included in bulletins
	Summarizes PPPs fetched from PESTEXPERT, and inserted as recommendations for into issued bulletins
	Crop, Pest/Disease, Recommended PPPs, Application Guidelines
	Weekly / Monthly / As Needed

	             10
	Report on Alert Workflow
	Tracks the lifecycle of alerts, from creation to resolution.
	Alert ID, Creation Date, Status, Last Update, Assigned User
	Weekly

	            11
	Report on Risk Levels by Region
	Analyzes pest/disease risk levels at regional level (county, selection of counties) for supported crops.
	Region, Crop, Risk Index, BBCH Stage
	Weekly / Monthly

	12
	Report on Historical Data Trends
	Provides aggregated historical trends for past diseases/pests occurrence probabilities and their corresponding historical weather data
	Period of time, Region, Crop, Pest/Disease, Weather Parameters
	Quarterly / Annually

	             13
	Report on Feedback Received
	Summarizes user feedback submitted through the EWS platform or mobile app.
	User ID, Feedback Type,Message, Timestamp
	Monthly

	            14
	Comparison Report on Pest and Disease Trends
	Compares pest and disease dynamics across years and regions.
	Pest/Disease, Year, Region, Frequency
	Quarterly / Annually

	           15
	Comparison Report on Crop Incidences by Zone
	Compares incidence rates for crops across different zones and years.
	Crop, Region (e.g., county, selection of LAUs), Year, Incidence Rate
	Quarterly / Annually

	           16
	Comparison Report on Pest/Disease Frequency Across Years
	Analyzes how frequently specific pests/diseases have emerged over time.
	Pest/Disease, occurrence probability, Region (county, selection of counties), Frequency, Year
	Quarterly / Annually



The report module should include key features such as: 
1. Role-Based Access Control - Each report type is accessible only to authorized roles (e.g., farmers, administrators, analysts).
1. Interactive Dashboards - Users can view data in dynamic visualizations such as maps and pivot charts.
1. The Reporting Module shall include a customizable template engine that empowers users to design and generate reports based on specific analytical needs. Users shall have access to a user-friendly interface for selecting data fields from available EWS datasets—such as pests/diseases, occurrence probabilities, weather parameters, geospatial information, or bulletin dissemination logs—and apply a wide range of filtering and grouping conditions. Logical operators (AND, OR, NOR, XOR) should be supported to allow the construction of advanced queries, enabling complex correlations between variables. Filters may include, but are not limited to, date ranges, regions (e.g: counties, selection of LAUs), crop types, occurrence probability thresholds, severity levels, or user roles. The report templates shall be saved and reused as needed, promoting consistency in recurring analyses. Once configured, templates can be executed on-demand or scheduled, generating outputs in multiple formats (e.g., Excel, PDF, GeoJSON) depending on user roles and permissions.
1. Export Options: Supports exporting reports in PDF, Excel, CSV, and geospatial formats (e.g., GeoJSON).
1. Scheduled Reporting: Enables automated report generation at predefined intervals.
Implementation requirements:
· Reports should use the same data structure as the EWS system, so that all information is accurate and consistent. They should also follow ANF’s internal procedures and legal rules, making sure the reports are both useful for daily work and compliant with regulations.
· The reports should ensure integration with EWS core modules, allowing real-time insights to support decision-making and operational efficiency.
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3.2.1.1 User and Access Management

The EWS system shall comply with the following requirements:
· Role-Based Access Control: Provide granular access management through roles and permissions integrated with ANF’s Identity Provider (IdP), ensuring system administrators can assign and manage user-specific permissions for accessing modules like PESTEXPERT integration, geospatial data, and weather datasets.
· User Groups and Permissions - Allow administrators to create and manage user groups, such as Data Analysts, Field Reporters, and Communications Managers, and assign permissions tailored to their roles within the EWS. 
· Unlimited Network Access: Ensure the system is accessible to an unlimited number of authorized ANF users 
3.2.1.2 Usability

The EWS system shall comply with the following requirements:
· Consistent Interface - Maintain uniform behavior and design across all modules, including the mobile application, web access portal, to ensure a user experience and reduce the learning curve for stakeholders interacting with the EWS.
· Intuitive Design - Design a user-friendly interface optimized for both web and mobile platforms, supporting efficient task execution, navigation, and real-time access to critical alerts and bulletins on the go.
· Error Handling - Provide clear error messages across all platforms, including the mobile app. Ensure server logs and debugging support are accessible to administrators for quick issue resolution.
·  Notifications of errors should be visible within the mobile application when applicable.
· Data Sorting - Include multi-column sorting features for data tables across both the web and mobile interfaces, with optimized designs for smaller screen sizes to ensure usability when interacting with workflows, alerts, and master data.
· Keyboard Shortcuts: Enable system-wide shortcuts for users or quick-access buttons for mobile users to optimize usability and task completion.
· Customizable UI - Allow interface customization to meet user preferences and regulatory standards, with additional mobile-specific features like personalized dashboards and notification filtering.
3.2.1.3 Modular Structure and Interoperability

The EWS system shall comply with the following requirements:
· Provide web-based architecture for all modules except the Mobile Application Module, which will be a stand-alone mobile application for Android and iOS operating systems
· Modular Architecture- Design modular components to enable seamless integration between functional areas and future scalability.
· Interoperability Standards: Ensure compatibility with external data sources and systems, such as PESTEXPERT, APIA, and ANM.
· Independent Operations - Allow modules to operate independently while sharing data as required.
· Detailed API Documentation - Provide comprehensive API documentation for future integrations.
· Audit Trails - Maintain comprehensive logs of user activities and system changes.
3.2.1.4 Access and Extensibility

· Unlimited Accessibility: Support unlimited access for users within ANF’s network.
· License-Free Operation: Avoid additional licensing requirements post-development, ensure there are no hidden licensing fees to be supported by the Beneficiary.
3.2.1.5 Cloud-Based Infrastructure Requirements

· Cloud Compatibility: Design the system for cloud deployment, ensuring scalability and reliability.
· Elastic Resource Allocation - Utilize elastic cloud capabilities to accommodate fluctuations in usage.
· Data Security - Implement GDPR-compliant encryption and access controls.
· Backup and Disaster Recovery - Include automated backups and failover mechanisms to ensure data availability.
· Performance Monitoring - Provide tools for tracking resource utilization and system performance.
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Users shall access the Early Warning System (EWS) via a secure web-based portal. Authentication will be managed through ANF’s existing Identity Provider (IdP), ensuring single sign-on (SSO) and role-based access control. Upon successful login, each user shall be automatically directed to the home page, which serves as the central interface for monitoring tasks, alerts, and data relevant to their role.
The home page of the Early Warning System (EWS) should serve all user roles by providing a personalized overview of relevant activities, tasks, and alerts. Each user should have quick access to ongoing tasks, historical data, and upcoming events associated with their responsibilities.
· The home page shall feature an integrated dashboard displaying key insights sourced from the Reporting Module and Historical Data Management Module. This includes geospatial risk maps (highlighting pests/diseases occurrence), summary charts, and reports. Data should be updated dynamically to reflect real-time system status and role-specific insights.
· Alerts shall be embedded within the dashboard, prioritized and categorized based on their relevance to the user’s role. Alerts shall be sourced from the Audit and Compliance Monitoring Module and System Administration and Configuration module
· Task management components should provide a clear overview of critical actions, such as bulletin dissemination tasks, alerts, or pending bulletin approvals. This information should be synchronized with the Audit and Compliance Monitoring Module and the Bulletin Dissemination and Notification Module.
· A calendar view shall help users anticipate future actions such as scheduled data updates, planned sampling campaigns, or bulletin release workflows, ensuring timely preparation and coordination.
· Quick access tools should allow users to navigate directly to key modules, including the Historical Data Management Module, the Reporting Module, and the Bulletin Dissemination and Notification Module. A “Recent Activities” panel should summarize user actions performed in the past 48 hours to enhance transparency and personal accountability.
· The home page shall support customizable interactive widgets, enabling users to tailor their interface layout. Widgets may include tools for report generation, data validation summaries, and geospatial visualizations. 
· The default interface language shall be Romanian, ensuring compliance with operational guidelines and facilitating adoption by national and regional users.
· All elements of the home page, including widgets, dashboards, alerts, and content—shall be dynamically filtered by user role (e.g., System Administrator, Data Analyst, Field Reporter) to ensure users interact only with tools and information relevant to their designated functions.
· The design, layout, and functionality of the home page must be reviewed and formally approved by the Beneficiary during the analysis phase, to ensure full alignment with operational expectations and user workflows.
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The System Administration and Configuration Module shall provide, as needed, and without being limited to,  the foundational capabilities necessary to manage users, roles, permissions, integrations, validation logic, and alerts within the Early Warning System (EWS). All functionalities must be secure, auditable, and configurable, ensuring full compliance with ANF’s internal procedures and regulatory obligations.
1. User Administration
· The system MUST enable users with the “System Administrator” role to manage core entities such as Roles, permissions, and teams/groups.
· The system MUST synchronize user identity attributes (e.g., email address, organizational unit, role, manager) with the ANF Identity Provider (IdP).
· The system MUST implement a structured registration workflow to classify users and assign permissions aligned with predefined roles (e.g., System Administrator, Data Analyst, Field Reporter).
· Each user record MUST include audit trail attributes capturing timestamps, changes made, and the initiating user.
· The system MUST allow administrators to view and manage user metadata.
2. Role and Permission Management
· The system MUST allow creation, updating, and deletion of roles, each with a unique ID, name, and description.
· Permissions MUST be granular, defining actions such as read, write, update, and delete across specific modules 
· All modifications to roles and permissions MUST be recorded in a complete audit trail including timestamps, changed fields, and user IDs.
3. Integration Management
· The system MUST support configuration and management of connections with external data sources such as PESTEXPERT, APIA, and ANM
· Each integration MUST include attributes such as integration name, type (API, file, database), API keys, access credentials, and synchronization schedules.
· The system MUST support real-time and scheduled synchronization modes.
4. Integration monitoring
· The system MUST provide administrators with real-time dashboards for monitoring active integrations.
· Synchronization logs MUST include event types (e.g., success, failure), data volumes, timestamps, and any detected anomalies.
· The system MUST track and visualize integration health metrics such as error rates, last sync time, and uptime status.
5. Notification and Alert Configuration
· The system MUST support template-based configuration for internal system notifications targeted at roles such as Data Analyst, Communications Manager, and System Administrator.
· Alerts MUST be generated based on parameters received from external sources such as ANM and matched against predefined thresholds.
· Notifications MUST include a priority level (e.g., Critical, Warning, Information) and a target role.
· Notification templates and rules MUST be stored, versioned, and testable before deployment.
1. System configuration
· The system MUST provide a secure interface accessible only to users with the "System Administrator" role for configuring global system settings.
· The system MUST allow administrators to define and update cache policies, including cache duration, refresh intervals.
· The system MUST allow configuration of session timeouts, including maximum idle time and forced logout after a specified period of inactivity.
· The system MUST support setting the default system time zone, which shall apply uniformly across all timestamps in logs, notifications, and reports.
· The system MUST enable configuration of web access rules, including IP whitelisting, domain restrictions.
· The system MUST allow administrators to set API usage limits per user or IP.
· The system MUST automatically record all system configuration changes in the audit trail, including user ID, timestamp, and before/after values.
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The Quality Assurance and Bulletin Drafting Module shall ensure the scientific validity, operational consistency, and timely generation of pest and disease forecast bulletins within the Early Warning System (EWS). The module must integrate weather data, crops and geospatial inputs, the predictive algorithm, pest-weather mapping logic, and expert validation workflows to support evidence-based phytosanitary alerts.
1. Weather Data Retrieval and Processing
· The system MUST retrieve daily grid-based weather forecasts (GRIB2 format) from the ANM FTP server.
· Retrieved data MUST cover all ANM-defined 7x7 km grid cells across Romania and include hourly values for the next 24 hours.
· The system MUST convert and standardize the raw GRIB2 data into structured formats (e.g., JSON or XML) for internal processing.
· Timestamp normalization MUST be applied to ensure all weather records follow a consistent UTC time reference.
· The system MUST aggregate hourly values into averages across pest/disease-specific windows (e.g., 72h, 120h), storing both the results and calculation timestamps for further analysis.
2. Integration of APIA Geolocation and Crop Data
· The system MUST support annual retrieval of parcel-level crop declarations from APIA via a secured FTP account.
· Retrieved parcel data MUST include anonymized farmer IDs (FIN), declared crops, and LAU-level geolocation metadata.
· The system MUST associate ANM grid cells with APIA parcels to enable crop-specific forecasting at parcel level.
· FIN-based access MUST be implemented in the mobile app to deliver parcel-specific alerts to registered farmers.
3. Pest-Weather Mapping Table Management
· The system MUST maintain a centralized Pest-Weather Mapping Table linking validated weather thresholds to pest and disease occurrence probabilities per crop and BBCH stage.
· Editable fields MUST include:
· Crop type
· BBCH stage
· Weather parameter thresholds 
· Parameter weights
· Associated pests/diseases
· The system MUST log all updates, including user ID, timestamp, and change history.
· The module MUST support version control and rollback functionality for the mapping table.
· Weights for each weather parameter MUST be configurable and reflect their relative contribution to pest/disease prediction.
· Weather data transformations (e.g., °K to °C, wind vector calculations) MUST be supported to align with pest-disease forecasting standards.
4. Predictive Algorithm and Probability Calculation
· The system MUST integrate weather, crops, and pest-weather mapping table data to compute pest/disease occurrence probabilities.
· Probability scores MUST be weighted based on parameter importance (as defined in the pest-weather mapping table).
· Draft bulletins MUST be automatically triggered when pest/disease probability scores exceed predefined thresholds.
· Manual override functionality MUST be provided to allow authorized users to initiate bulletin generation independently of automated triggers.
5. PESTEXPERT Integration for PPP Recommendations
· The system MUST retrieve PPP recommendations from the PESTEXPERT database using EPPO codes and pest names as primary keys.
· Retrieved fields MUST include:
· PPP name
· Hazard and precautionary statements
· Min/Max dosage
· Application method
· Pre-harvest interval
· If no PPP is found, the system MUST allow manual input of recommendation details in the draft bulletin.
· Technical integration parameters with PESTEXPERT MUST be finalized during the analysis phase.
6. Bulletin Drafting, Validation, and Approval
· The system MUST consolidate weather summaries, crop and BBCH data, geolocation info, pest probability outputs, and PPP recommendations into a structured bulletin template.
· The system MUST allow users to create and delete Bulletin templates and edit them
· Bulletin sections MUST include:
· Header (region, date, crops, BBCH)
· Weather overview
· Pest/disease forecast
· Recommendations and safety guidance
· Manual editing of draft bulletins MUST be available before approval.
· A Data Analyst MUST review, validate, and approve each bulletin prior to dissemination.
· Data Analysts MUST be able to manually draft, validate and issue a warning bulletin, according to their expert judgement, irrespective of the output of the predictive algorithm.
· The system MUST record bulletin drafting and validation actions in an audit log.
· All bulletins must be saved in PDF format and stored along identification metadata (e.g – issue date, crop, LAU, county, etc) for future access.
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1. Data Archiving
• The system MUST archive all validated datasets along with relevant metadata, including timestamps, user IDs, and geospatial references (e.g., LAU codes or ANM grid identifiers).
• The system MUST automatically archive datasets if they are not reviewed by Field Reporters within a configurable timeframe.
• The system MUST support multiple export formats such as JSON, CSV, and GeoJSON to ensure compatibility with external analysis and reporting tools.
• Archived datasets MUST include both raw and processed data, including weather, geospatial information, pest and disease occurrence probabilities, and Field Reporter validation feedback (Yes/No).
1. Data Retrieval
· The system MUST support advanced search functionality to retrieve archived datasets using filters such as date range, geographic location, crop type, pest or disease name, and weather parameters.
· The system MUST expose APIs to allow programmatic access to datasets by authorized systems or tools.
· Role-based access control MUST be enforced to ensure that only authorized users can access sensitive or restricted datasets.
· All data retrieval activities MUST be logged with details such as timestamp, user ID, and reference to the retrieved dataset, to support traceability and compliance.
1. Trend Analysis 
· The system MUST provide interactive dashboards that display trend visualizations, including historical pest outbreaks and weather patterns.
· The system MUST enable users to apply filters and customize dashboard views by selecting region, crop, pest or disease type, and time period.
· The system MUST implement a parameter weights analysis algorithm that calculates statistical correlations between weather parameters and pest/disease occurrence probabilities, based on validated historical datasets and field-reported observations.
4. Performance and Scalability
• The system MUST process and archive datasets for all regions of Romania within 5 minutes of data submission.
• Data retrieval operations MUST support at least 8,000 concurrent users without performance degradation.
• The system MUST handle up to 6 TB of archived data annually while maintaining quick response times for search and retrieval.
5. Integration with Other Modules
• The system MUST be integrated with the Reporting Module to provide data for trend analysis and compliance reporting.
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The Bulletin Dissemination and Notification Module is responsible for securely and efficiently delivering validated bulletins and alerts generated by the Early Warning System (EWS). Dissemination must occur only after bulletin validation and shall support multiple delivery channels, including a web-based access portal, automated emails, and push notifications through the EWS mobile application.
1. Bulletin Web Access Portal
· The system MUST provide a web-based portal for viewing bulletins and alerts, integrated with interactive geospatial map.
· The portal MUST support overlaying bulletins and weather data on the map, allowing users to visualize affected areas using ANM grid data, LAU codes, or parcels linked to FIN, for enrolled APIA farmers.
· The portal MUST support advanced filtering by:
· Date range
· Geographic location (county, LAU, or FIN)
· Crop type
· Pest or disease and associated probabilities
· The portal MUST allow public access to general alerts and restricted access to parcel-specific information for registered users.
· Registered users MUST be able to configure:
· Their FIN for accessing personalized parcel-level bulletins
· Crop and region preferences
· Notification preferences
· The portal MUST be compatible with desktops, laptops, and tablets, ensuring responsive geospatial tools on all supported screen sizes across all modern browsers (Chrome, Mozilla, etc)
· The portal should include a section for user feedback, which can be utilized in the reporting module.

2. Distribution via Email
· The system MUST enable automated email distribution of validated bulletins to registered users and manually added recipients.
· Email delivery MUST be secured using TLS encryption and adhere to GDPR and national data protection regulations.
· The system MUST support:
· Role-based access controls for triggering email distribution
· Consent-based communication (e.g., explicit opt-in at registration)
· Dynamic email templates with fields for region, crop, pests/diseases, risk level, and recommended actions
· PDF attachments containing the full bulletin
· Emails MUST be segmented and batched intelligently by region, crop, or risk level to support scalable delivery, if needed
· The system MUST integrate with bulk email services (e.g., SendGrid, Amazon SES) and asynchronous processing queues (e.g., RabbitMQ) to support high-volume, reliable delivery, id needed
· Recipient lists MUST be manageable by authorized users and include attributes such as:
· Name
· Email address
· Geolocational area of interest (e.g., LAU)
· Crop preferences
· All sent emails MUST be archived with status (Sent, Failed, Pending), date, and recipient metadata.
· A searchable and filterable archive interface MUST allow authorized users to consult historical delivery logs.
3. Push Notifications via Mobile Application
· The system MUST deliver real-time push notifications through the EWS mobile app upon bulletin approval.
· Push notifications MUST be targeted based on:
· FIN-linked APIA parcel locations (for enrolled farmers)
· LAU or county for other user groups (e.g., town halls)
· Notifications MUST include metadata such as:
· Bulletin ID
· Crop, BBCH and pest/disease risk probability
· Direct link to full bulletin in the mobile app
· Device tokens MUST be securely stored in the EWS backend, associated with unique user IDs.
· The system MUST use Firebase Cloud Messaging (FCM) and Apple Push Notification Service (APNS) to deliver messages across Android and iOS devices.
· Notification logs MUST include:
· Timestamp of delivery
· Read status
· Geospatial relevance of the alert
4. General Requirements for all dissemination channels
· Dissemination MUST be triggered only after bulletin validation is completed and approved by authorized personnel.
· The system MUST support centralized configuration of notification templates and user preferences across all dissemination channels.
· The system MUST log and archive all dissemination events for auditability and performance tracking.
· Dissemination logic and interface elements MUST be reviewed and finalized during the analysis phase in collaboration with ANF.
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The Mobile Application Module shall enable real-time access to EWS alerts, bulletins, and geospatial data for farmers and stakeholders through an Android and iOS-compatible interface. The app must be secure, responsive, and fully integrated with the EWS backend for data synchronization and personalized user experiences.
1. User Registration and Authentication
· The mobile app MUST require user registration via a valid email address.
· Optional integration with Gmail authentication MUST be supported.
· The system MUST manage user sessions and access tokens securely, using encrypted transmission and storage.
· Only authenticated users MUST have access to parcel-specific or LAU-based data.
2. FIN-Based Personalized Alerting
· The app MUST allow APIA-registered farmers to input their FIN and receive pest/disease alerts specific to their registered parcels.
· Upon FIN validation, the system MUST retrieve associated parcel geometries and crop metadata.
· The app MUST:
· Display these parcels on an interactive map
· Overlay pest/disease alerts and relevant weather indicators
· Provide direct access to full bulletins relevant to each alert
· All parcel data MUST be encrypted in transit and at rest.
3. LAU-based Alert Visualization
· Authenticated users MUST be able to filter alerts by selecting one or more Local Administrative Units (LAUs).
· The app MUST:
· Provide a search-and-select interface for LAU selection
· Visualize LAUs as GIS polygons on the map
· Display real-time overlays for pest/disease alerts, weather, and affected crops
· Provide tap-to-view access to bulletins with metadata (pest, crop, timestamp)
· Allow saving of preferred LAUs in user profiles
4. Offline Access to Critical Information
· The app MUST support offline access to:
· Recently received bulletins and notifications
· FIN - related parcels or LAU selections
· Once online, the app MUST automatically synchronize:
· Alerts
· Bulletins
· User preferences and feedback
5. Data Privacy and Security
· All user-related data (e.g., email, FIN, parcel info) MUST be encrypted using TLS and AES-256 standards.
· No personal data MUST be shared with third parties.
· Role-based access controls MUST restrict data visibility and app functionality.
· The app MUST comply with GDPR through clear consent mechanisms, access auditing, and secure storage.
6. Real-Time Notification Delivery
· The system MUST use Firebase Cloud Messaging (FCM) and Apple Push Notification Service (APNS) to deliver alerts in real time.
· Notification targeting MUST be based on:
· FIN for APIA parcels
· LAU for general users
· Notifications MUST include:
· Bulletin ID
· Crop
· Pest/disease probabilities
· Link to the full bulletin
· Notification delivery MUST be logged with timestamps, user ID, and read status.
7. Geospatial Integration and Visualization
· The mobile app MUST integrate with a mapping SDK (e.g., Mapbox, Google Maps SDK, or OpenStreetMaps) to display:
· Parcels
· LAUs
· Pest/disease overlays
· The geospatial system MUST support layering weather data from ANM for contextual risk visualization.
8. Backend and System Architecture
· The app MUST be developed using Flutter or a similar cross-platform framework for Android and iOS.
· The backend MUST reside within the cloud environment and comply with national security and GDPR standards.
· The app MUST interact with the backend using secure RESTful APIs.
· Design patterns such as MVC or MVVM MUST be used to promote maintainability and scalability.
9. Additional Functionalities and Features
· The mobile application must provide a responsive user interface, ensuring a consistent and intuitive experience across both Android and iOS devices. It shall also support multilingual capabilities, with Romanian as the default language and the possibility to add additional language options based on user preferences.
· The users MUST have the ability to configure their alert preferences based on specific crops, registered parcels, and regions. The application will also provide advanced filtering options, allowing users to receive only those notifications that are relevant to their selected crop types, counties, LAUs, or FIN codes.
· The application must include a feedback feature that allows users to report pest occurrences or submit comments regarding bulletins directly through the interface. Additionally, all user activity and submitted feedback will be automatically synchronized with the EWS backend, supporting audit trails and continuous system improvement.
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1. Comprehensive Audit Trail
• The system MUST record every user action performed within the system, capturing details such as timestamps, user IDs, roles, IP addresses, and the affected modules or datasets.
• The system MUST allow administrators to search, filter, and export audit records based on specific criteria such as date, user role, or action type.
• Audit trails MUST include detailed logs for all core modules (e.g., System Administration and Configuration, Reporting, Historical Data Module, and Quality Assurance and Bulletin Drafting) to ensure accountability and traceability.
2. User Activity Monitoring and Reporting
• The system MUST generate user activity reports summarizing interactions by role, time frame, and module.
• The system MUST highlight anomalies such as unauthorized access attempts, irregular data changes, or failed authentication events.
• Reports MUST be exportable in multiple formats (e.g., PDF, Excel) and configurable by administrators.
3. Configurable Alerts for Compliance Events
• Administrators MUST be able to configure alerts for critical compliance events such as failed authentication attempts, or significant configuration changes.
• Alerts MUST include details on the triggering event, priority level (e.g., Information, Warning, Critical), and the intended recipient roles.
• Alerts MUST be logged and included in periodic compliance reports for audit purposes.
4. Role-Based Access Control for Audit Functions
• Access to audit logs and compliance tools MUST be restricted based on user roles to protect sensitive information.
• All role changes MUST be logged to ensure accountability for access adjustments.
5. Scalability and Long-Term Data Retention
• The system MUST scale to handle up to 1 million audit records annually, ensuring no degradation in search and retrieval performance.
• Audit data MUST be retained for a minimum of 5 years, with archival mechanisms for older records.
• Archived records MUST remain accessible for legal or operational reviews while adhering to data protection regulations.
6. Compliance with Regulatory Standards
• The system MUST adhere to GDPR and national data protection laws, ensuring secure handling of sensitive user and system data.
• Audit logs MUST be encrypted at rest and in transit using industry-standard encryption protocols (e.g., AES-256, TLS).
• The system MUST allow export of audit logs for external regulatory or legal reviews.
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1.	Comprehensive Reporting Framework
· The system MUST enable the generation of reports across all data sources, including pest /diseases data, weather datasets, geospatial information, and user actions.
· The Reporting Module must collect and process user-submitted feedback from the mobile application
· Reports MUST support flexible grouping by parameters such as region (e.g : selection of LAUs, county, etc), time period, or pests/diseases, crops, BBCH, etc.
· The system MUST log all report generation activities, including timestamps, user roles, and report details, to maintain accountability.
2. Customizable Report Templates
• The system MUST allow users to design and save report templates tailored to specific needs.
• Templates MUST support advanced customization options, such as parameter selection, layout configuration, and inclusion of visual elements like charts or maps.
• Users MUST have access to predefined templates for common reporting scenarios (e.g., pests/diseases probabilities for a particular crop and BBCH).
3. Data Export and Distribution
• Reports MUST be exportable in multiple formats, including PDF, Excel, and CSV, for seamless use across external platforms.
• The system MUST support automated distribution of reports via email
• The system MUST provide secure access to generated reports through a web-based portal for authorized stakeholders.
4. Role-Based Access Control for Reports
• Access to reporting features MUST be restricted based on user roles, ensuring data confidentiality.
• The system MUST allow administrators to configure role-based permissions for creating, accessing, and modifying reports.
• All role changes related to report permissions MUST be logged for auditing purposes.
5. Integration with EWS Modules
· The system MUST integrate with the Historical Data Management Module to retrieve archived datasets, enabling long-term trend analysis and seasonal comparisons.
· The system MUST integrate with the Bulletin Dissemination and Notification Module to access dissemination logs, recipient information, and delivery statuses, ensuring complete traceability in reporting outputs.
· The system MUST be integrated with the Quality Assurance and Bulletin Drafting Module, allowing reporting on pest/disease occurrence probabilities and bulletin approval timelines
· The system MUST be integrated with the Audit and Compliance Monitoring Module to incorporate user activity logs
· The system MUST interface with the Mobile Application Module to gather data on push notification delivery and user interaction analytics, supporting evaluation of stakeholder engagement at the regional level.
6. Real-Time and Scheduled Reporting
• The system MUST allow users to generate real-time reports, ensuring immediate insights based on current data.
• Scheduled reporting MUST enable automated generation and delivery of reports at predefined intervals.
• The system MUST ensure reports are dynamically updated with the latest data at the time of generation.
7. Scalability and Performance
• The system MUST scale to support the generation of up to 1,000 complex reports daily without performance degradation.
• Report generation and export MUST complete within 10 seconds for datasets with up to 100,000 entries.
• The system MUST maintain high performance during peak usage periods, ensuring uninterrupted reporting operations.
8. Visualization and Interactive Dashboards
• The system MUST include interactive dashboards to provide visual insights such as trend graphs, heatmaps, and pivot charts.
• Dashboards MUST allow users to filter and customize data views by location, pest/diseas, crop and BBCH, time interval, etc.
• Users MUST have access to geospatial visualizations for mapping pests/diseases occurrence probabilities and weather parameters.
9. Compliance and Security
• The system MUST adhere to GDPR and national data protection laws, ensuring secure handling of sensitive data.
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[bookmark: _Toc199312804]3.3.0.1 System Development and Evolution

The Consultant shall deliver a custom-developed Early Warning System (EWS), consisting of a web-based platform and a mobile application. The EWS shall be either built from scratch or customized from Commercial Off-The-Shelf (COTS) software.
The software development should not fully rely on artificial intelligence (AI) or machine learning (ML) models. AI programming solutions may be used, but limited at the:
· Code completion and suggestions: AI-powered tools like code editors with AI assistants can suggest completions, fixes, or improvements for code.
· Bug detection and fixing: AI can help identify bugs or vulnerabilities in code and suggest fixes.
· Code optimization: AI can assist in optimizing code for performance, readability, or other criteria.
This approach shall ensure the system remains deterministic, explainable, and verifiable.
Incidental use of AI in development tools (e.g., code completion) is acceptable if it does not compromise solution integrity or introduce dependencies.
Use of Open-Source Technologies
Technologies used in the development of the EWS may include open-source components only if:
· They are encapsulated within COTS products or frameworks, or
· The Consultant provides explicit assurances regarding support, maintenance, and compliance with security and licensing policies throughout the project lifecycle (including both development and maintenance phases).
All open-source components should:
· Include usage logging for transparency and traceability
· Be thoroughly vetted to meet organizational and regulatory standards
· Be fully documented to ensure system sustainability, long-term reliability, and clarity of dependencies
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Early Warning System (EWS) shall be developed using a modern, scalable, and secure technology, capable of supporting complex data flows, high-availability services, and continuous integration with external platforms. This section outlines the key technical requirements necessary to ensure that the system is reliable, extensible, and compliant with both national and European standards.
The EWS system should be developed using contemporary development practices and technologies, incorporating microservices or modular architecture, cloud-native capabilities, and advanced data processing mechanisms. It must also support secure and efficient communication with third-party systems such as APIA, ANM, and PESTEXPERT, while ensuring full adherence to cybersecurity and data protection regulations.
The Consultant should adhere to the following development principles: 
Scalable Architecture & Modern Technologies
· Support for microservices architecture or a modular monolith approach
· Use of modern programming languages such as Python, Java, Go, Node.js
· Scalable database solutions (SQL or NoSQL), capable of handling large datasets for pests/diseases, weather, and geospatial information datasets
Version Control & Continuous Deployment
· Utilize version control systems (GitHub, GitLab) with a clear branching strategy
· Implement Continuous Integration/Continuous Deployment (CI/CD) pipelines
· Support Docker-based distribution for consistent deployments across environments
Security & Compliance
· Authentication and authorization via OAuth 2.0 with support for Role-Based Access Control (RBAC) and Attribute-Based Access Control (ABAC)
· Protection mechanisms against common vulnerabilities (SQL Injection, Cross-Site Scripting (XSS), Cross-Site Request Forgery (CSRF))
· Full compliance with GDPR and ISO 27001 data security standards
· Automated vulnerability scanning integrated into development workflows
Integration & Extensibility
· RESTful APIs, file upload and/or database connections for external integrations (e.g., with PESTEXPERT, APIA, ANM)
· Availability of administrative interfaces (CLI/UI) for configuration and customization
Testing & Code Quality
· Automated unit, integration, and end-to-end tests with enforced coverage thresholds
· Use of performance benchmarking tools to ensure responsiveness under peak loads
· Regular code reviews to maintain quality and consistency

Premium Support & Maintenance
The Consultant must offer a Service Level Agreement (SLA) commitment, to ensure timely issue resolution. For the terms of the SLA, refer to 6.1.4 - ANNEX 2.0 - Technical Support and Help Desk Services
The Consultant must deliver comprehensive technical documentation covering architecture, deployment, and troubleshooting
[bookmark: _Toc199312806]3.3.0.3 Core Technical requirements

The EWS system should comply with the following core technical requirements
· Centralized Database - A unified and centralized database that should store all organizational data, including weather, geospatial, crop, BBCH,  pests/diseases  datasets. The database should allow for secure data entry, modification, and deletion, ensuring consistency across the application.
· Unified Access Point - a single access point to all system features and datasets through a web-based portal and a mobile application. Both web-based portal and mobile application should support secure user authentication and intuitive navigation.
· Error Logging and Audit Trail - The system should log detailed error messages and maintain a comprehensive audit trail for all operations. This should include user actions, data modifications, and integration activities. The audit trail should comply with regulatory requirements, ensuring full traceability and accountability.
· Role-Based Security and User Authentication - an efficient Single Sign-On (SSO) mechanism integrated with ANF’s existing Identity Provider (IdP). Access controls should follow a role-based security model, assigning permissions based on predefined user roles (e.g., System Administrator, Data Analyst, Farmer).
· Scalability and Flexibility - The system should support scalability to accommodate increased user demand and data volume, particularly during seasonal peaks. 
· Data Standardization – The EWS should be able to standardize data formats for all processed data (e.g., JSON, GeoJSON, CSV) for integration and analysis.
· Bulletin Management and Dissemination - Automate the drafting, validation, and dissemination of bulletins through predefined templates. Notifications should be delivered via multiple channels including web portal, email, and mobile push notifications.
· Real-Time and Offline Access - Ensure real-time data processing and synchronization across all modules. Provide offline capabilities for mobile application users, enabling access to cached data and notifications in areas with limited connectivity.
· Geospatial and Analytical Features - interactive geospatial tools to support localized risk analysis (through computed pests/diseases occurrence probabilities).  The EWS should support trend analysis and predictive modeling for pests/disease occurrence probabilities, utilizing historical and real-time data.
[bookmark: _Toc199312807]3.3.0.4 Maintainability and User-Friendly Design

· The system must be easily maintainable, with structured documentation, modular design, and clear workflows to support future updates by ANF or third-party developers.
· Both the web portal and mobile application interfaces must be intuitive and user-centric, ensuring accessibility for all stakeholders.

[bookmark: _Toc199312808]3.3.0.5 Expected Operational Standards

· Concurrent Users: Support at least 8,000 concurrent users without performance degradation.
· Data Throughput: Handle large-scale data processing (6 TB of data annually) efficiently.
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The Consultant must design, setup, and configure fully web cloud-based IT architecture, based on virtual machines (IaaS), that should be compatible with the Governmental Cloud, complying with the requirements of these ToR, and ensuring integration with the Beneficiary’s existing systems, including PESTEXPERT, APIA, and ANM.
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The system shall implement disaster recovery and business continuity mechanisms. Critical services—such as pest and disease data processing—must be recoverable within a maximum recovery time objective (RTO) of 1 hour. 
Regular, automated backup protocols to ensure data integrity and reliable accessibility for geospatial, weather, and pests/diseases occurrence probabilities datasets.
The backups must support version control and ensure compliance with operational workflows.
The Early Warning System (EWS) shall be designed and deployed to meet operational, security, and performance standards, including: 

• High Availability: Configured for the high availability of EWS modules, with a minimum uptime of 99.5% to support real-time processing and bulletin dissemination.

• GDPR Compliance: Full adherence to GDPR regulations and other national data 
privacy standards to ensure the secure handling of sensitive user and agricultural data.

• Private Network Access: Restrict access to a private network, ensuring the EWS is accessible only by authorized ANF personnel and integrated systems.

• Scalable Data Processing: Configured to efficiently manage anticipated data volumes, including processing weather data from ANM, geospatial data from APIA for 1 million parcels, and pest lifecycle analytics from PESTEXPERT. The system must handle a 50% increase in data volume during seasonal peaks without degradation of performance.

[bookmark: _Toc199312811]3.3.1.2 Integration requirements and documentation

The Bidder should provide a comprehensive and detailed specification of all resources required to operate the proposed Early Warning System (EWS) in the cloud environment. This should include documentation on resource allocation, integration processes, and disaster recovery protocols. 
For reference, the current ANF infrastructure includes:

• The PESTEXPERT database serving as the central repository for data on Plant Protection Products (PPPs), including information on authorized substances, target pests and crops, recommended application methods, safety classifications, and regulatory metadata.
• An existing Identity Provider (IdP) system integrated with PESTEXPERT and other software systems in the ANF infrastructure, which provides secure authentication and role-based access control for ANF’s systems.
The Consultant must ensure that the cloud infrastructure integrates with these components and provides a scalable and centralized platform to manage current and future needs.
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This section outlines the essential software components that must be delivered by the Consultant as part of the Early Warning System (EWS) implementation. These components are designed to support the system's efficient operation, scalability, and compliance with the National Phytosanitary Authority's (ANF) objectives and regulations.
Early Warning System Core Software
· The core software component of the Early Warning System (EWS) shall be developed and delivered by the Consultant in two distinct phases—Pilot and Final Deployment—in accordance with the functional, non-functional, and technical specifications outlined in these ToR, and based on the business requirements established in the analysis phase.
· The source code of the EWS, along with all functionalities and supporting documentation created or elaborated by the Consultant under this Contract, shall become the property of the Beneficiary (ANF) to ensure long-term adaptability, scalability, and compliance with operational needs. The complete source code, alongside all supporting documentation developed under this contract, shall become the property of ANF to ensure long-term adaptability and compliance.
The following tables describe the main scopes, deliverables and key objectives of the two Pilot and Full Deployment phases, in accordance with previous chapters
Phase 1: Pilot phase
Table 18 – Pilot phase scopes
	Aspect
	Details

	Scope
	- Implement all functional modules as specified in the ToR.
- Focus on key crops (e.g., wheat, corn, sunflowers).
- Target limited geographic regions (e.g.: counties, selection of LAUs)
- Ensure full deployment of predictive algorithm, bulletin drafting and validation, notification dissemination, reporting, and system administration functionalities.
- Launch a fully functional mobile application, following specifications from this ToR and analysis phase.

	Key Objectives
	- Validate forecasting models using real-time data and historical datasets.
- Collect and integrate feedback from users (farmers, ANF staff) to improve system accuracy.
- Test system interoperability with PESTEXPERT, ANM, and APIA datasets to ensure proper data exchange and processing.
- Assess system performance under realistic data loads and concurrent user activity scenarios.


	Deliverables
	- Fully functional pilot version of the EWS, covering all modules and features installed in a fully configured cloud environment, using the acquired software licenses proposed by the bidder.
- Reports and dashboards tailored for pilot deployment and performance analysis.
- Comprehensive documentation, including pilot system setup, user guides, and feedback integration procedures.
- Training sessions for ANF personnel and stakeholders on system usage, data interpretation, and integration workflows.

	Duration
	10 months, subject to feedback-driven iterations and refinements identified during the pilot phase.



Phase 2: Full Deployment
Table 19 – Full deployment scopes
	Aspect
	Details

	Scope
	- Expand EWS to nationwide coverage for all major crops and regions.

	
	- Integrate additional software development following user feedback during pilot stabilization feedback  

	
	- Update system documentation and user manuals, to reflect all changes.

	Key Objectives
	- Ensure system scalability to handle nationwide operations with 8,000 concurrent users.

	
	- Provide real-time alerts and forecasts to all stakeholders.

	
	- Achieve compliance with national and EU regulations on security and data privacy.

	
	- Finalize workflows for system operation, maintenance, and long-term scalability.

	Deliverables
	- Fully operational EWS with all modules and nationwide coverage.

	
	- Nationwide mobile application deployment with optimized features.

	
	- Comprehensive training programs for ANF staff and end-users.

	
	- Updated usage manuals,  system documentation, including source code and installation guides.

	
	 - Maintenance and support framework for at least 24 months post-deployment.

	Duration
	   6 months following the successful pilot phase evaluation and approval.



 System Software
· The system software must fully support the integration and operation of the Early Warning System (EWS) in a Governmental cloud compatible environment.
· Scalability
The system must be automatically scaled to accommodate an increasing number of users, growing data volumes, and expanding operations without manual intervention.
· Authentication and Security: 
· Support for integration with cloud identity management systems to enable Single Sign-On (SSO) for secure authentication.
· All data at rest and in transit must be encrypted using industry-standard protocols (e.g., TLS, AES-256).
· Implement cloud-native security features, such as Role-Based Access Control (RBAC) and Identity and Access Management (IAM), to enforce secure access, as required by ANF, and in compliance with the Governmental cloud technical standards.
· Monitoring and Performance: 
· Integrate cloud-based monitoring tools to ensure the EWS consistently operates at optimal performance levels.
· Provide tools for administrators to track system health, resource utilization, and response times.
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3.3.3.1 Technical Management and Troubleshooting

The EWS must include features for monitoring system health, managing configurations, and resolving technical issues in real time. These features shall ensure uninterrupted functionality and optimal performance, even during peak usage periods.
System Health Monitoring – EWS should provide administrators with real-time dashboards of insights into server performance, database status, and connectivity with external systems like PESTEXPERT and ANM. Alerts shall be triggered for critical issues, such as database capacity nearing its limit or failed data integrations. By offering an intuitive overview of system operations, administrators should proactively address potential bottlenecks and avoid disruptions.
2.4.2 Security
The EWS must ensure confidentiality, integrity, and availability of sensitive data, including pests/diseases occurrence probabilities, weather data, and geospatial information. The system shall incorporate advanced security measures to mitigate risks and ensure compliance with GDPR and other regulatory frameworks. These measures should include : 
· End-to-End Data Protection: All data transmitted between the EWS and external systems, shall be encrypted using industry standards like TLS. At rest, sensitive datasets—including parcel-specific geospatial data and user activity logs—will be secured using AES-256 encryption.
· Access Control and Multi-Factor Authentication (MFA): The EWS shall enforce the principle of least privilege, ensuring users can access only the data and functionalities necessary for their roles. MFA will be mandatory for administrative accounts and users handling sensitive datasets, providing an additional layer of security against unauthorized access.
· Threat Detection and Response: Real-time monitoring tools shall identify and alert administrators to unauthorized access attempts, unusual activity patterns, or vulnerabilities. The system will also include automated responses, such as account locking for repeated failed login attempts.
· Regulatory Compliance and Security Logging: The EWS shall maintain detailed logs of all security events. These logs include user IDs, timestamps, and event descriptions, enabling thorough reviews during audits or investigations.
[bookmark: _Toc189086153][bookmark: _Toc189126197][bookmark: _Toc199312815][bookmark: _Toc199317878][bookmark: _Toc204009729]3.3.4 Service Specifications

The Consultant must undertake the following activities as part of the project scope:
· Conduct an in-depth analysis of the ANF's pest and disease monitoring workflows, geospatial data requirements, and weather data integration processes. This includes reviewing current regulatory, legal, and institutional frameworks relevant to the EWS.
· Review all existing documentation provided by the Beneficiary, including details on pest and disease lifecycles, crop-specific risks, and geospatial mapping standards. 
· Perform a detailed analysis of functional and non-functional specifications to define technical requirements, ensure compliance, and align deliverables with the operational needs of the EWS.
· Design, develop, and deploy the EWS with modular components including data integration, forecasting, notification, and reporting modules. Ensure these modules function as part of a scalable system.
· Test the developed system rigorously to meet defined performance, security, and operational standards. Provide well-documented test scenarios for User Acceptance Testing (UAT) along with support throughout the testing phase.
· Install and configure IT infrastructure necessary for the EWS, within the cloud infrastructure, ensuring interoperability with ANF's current systems like PESTEXPERT, APIA, and ANM.
· Provide comprehensive user manuals, system specifications, and maintenance documentation in Romanian.

3.3.4.1 Current Identity and Mailbox System

· The EWS must support Single Sign-On (SSO) to ensure centralized identity and access management. This functionality allows authentication across all EWS modules and reduces administrative overhead.
· Integration with the ANF’s existing identity system must allow role-based access control. This ensures users access only the data and functionality necessary for their roles, such as pest forecasts or geospatial data analysis.
· The system shall integrate with ANF’s email system, for managing bulletin dissemination.
3.3.4.2 Existing Monitoring IT System (PESTEXPERT, APIA, and ANM)

· The EWS must enable data exchange with PESTEXPERT, APIA, and ANM. This includes retrieval of weather data from ANM, crops, parcel information (through FINS for APIA enrolled farmers), as well as PPPs and other PPP metadata from PESTEXPERT
· Integration processes should follow secure communication protocols:
· Data exchange, established during analysis, may use HTTPS or FTP(S) based on system compatibility and agreements between ANF, APIA, and ANM.
· Token-based authentication shall be used where applicable to safeguard data exchanges.
· Validation of JSON payloads to ensure compliance with EWS data standards.
· Automated logging of data exchanges shall:
· Provide full traceability of interactions with PESTEXPERT, APIA, and ANM.
· Ensure accountability during audits.
· Support both operational needs and regulatory compliance requirements.

[bookmark: _2.5.2_Training_and][bookmark: _Toc189086154][bookmark: _Toc189126198][bookmark: _Toc199312818][bookmark: _Toc199317879][bookmark: _Toc204009730]3.3.5 Documentation and Intellectual Property Requirements

The Consultant is required to provide comprehensive documentation for the Early Warning System (EWS), ensuring effective usage, installation, maintenance, and administration. The documentation must cover all essential aspects related to the system and include the following:
· User Manuals
· Installation Manual
· Maintenance Manuals
· Software Design Document (SDD)
· Software Requirements Specification (SRS)
· IT Architecture Document
Additionally, the Consultant must deliver:
· Internal test reports
· Security reports
· Administration and architecture documents, as applicable
· Commented source code
All documentation must be provided in Romanian and submitted to the National Phytosanitary Authority (ANF) for technical approval.
3.3.5.1 General Requirements

· All documentation must be submitted electronically in both Microsoft Word and Adobe Acrobat PDF formats.
· Documentation will be uploaded to the DevOps repository maintained by the Consultant.
· Version control must be applied, with the latest version corresponding to the current production-ready application version.
· No version of the system may be deployed to production without the associated documentation being completed and approved.
· Final documentation must be electronically signed with a qualified digital certificate.
3.3.5.2 Intellectual Property Requirements

· All software developments created under this project, including source code, algorithms, and user interfaces, will remain the property of Beneficiary (ANF).
· All reports, data, instructions, plans, statistics, databases, software, and other materials developed during the project will be the exclusive property of ANF.
· The Consultant must not retain copies of any materials or use them for purposes outside the contract without prior written approval from ANF.
· ANF will hold all intellectual property rights, including copyright, to the results and materials produced under this contract. These rights may be used, published, assigned, or transferred by ANF without limitation.

3.3.5.3 User Manuals

User manuals must describe how to use the EWS for various roles, including but not limited to:
· System Administrator (SA)
· Data Analyst (DA)
· Field Reporter (FR)
· Communications Manager (CM)
· Farmer (FA)
· Local Authority (LA)
Each manual must include step-by-step instructions (with text and graphics) for performing specific tasks within the system.

3.3.5.4 Installation Manual

The installation manual must provide detailed step-by-step instructions for installing and configuring the EWS. It must include all necessary scripts, programs, and resources required for successful deployment. Separate instructions must be provided for:
· Hardware components (if case) 
· Cloud set-up environment
· Software components

3.3.5.5 Maintenance Manual

The maintenance manual must outline actions required during the maintenance period, including:
· Monitoring system performance
· Identifying and resolving potential issues
· System updates (hardware, firmware, and software)
· Regular backups
It must document procedures for:
· Backup and recovery
· Database maintenance
· Monitoring (performance, security, logs)
· Deployment of updates and optimizations
· User management
Additionally, the Consultant must provide a knowledge transfer plan for ANF technical staff, covering software module administration, source code modification, and system configuration.
3.3.5.6 Software Requirements Specification (SRS)

The SRS must detail all functional and non-functional requirements of the EWS, including:
· Functional Requirements: Description of core functionalities such as data integration, bulletin generation, and alert management.
· Non-Functional Requirements: Performance, security, scalability, and availability metrics.
· User Requirements: Interaction scenarios for all roles.
· Interfaces: Integration points with PESTEXPERT, ANM, and APIA systems.
· Data Requirements: Specifications for input formats, validation, and storage.
· Compliance: Alignment with national and EU standards.
· Acceptance Criteria: Conditions for successful delivery.

3.3.5.7 Software Design Document (SDD)

The SDD must provide technical documentation on the system’s internal structure, including:
· Data models and database designs
· UML diagrams (static and dynamic)
· Use case models
· Error codebook
· Optimization and performance strategies

3.3.5.8 IT Architecture Document

This document must provide a detailed overview of the EWS infrastructure, emphasizing its cloud-based deployment. The document must include:
1. Cloud Infrastructure Diagrams - detailing resources and interconnections.
1. Integration with On-Premises Systems - ensuring compatibility with ANF’s existing IT infrastructure.
1. Production and Test Environment Descriptions - detailed setups for these environments.
1. Containerization Details - Description of Kubernetes clusters or similar technologies.
1. Data Protection and Compliance - Strategies for data security, GDPR compliance, and disaster recovery.
[bookmark: _3.4_Training_and][bookmark: _Toc204009731]3.4 Training and Training Materials

The Consultant must provide a complete set of training materials in Romanian, designed to support the effective onboarding and continuous use of the Early Warning System (EWS) by all user roles (e.g., System Administrators, Data Analysts, Field Reporters, Communications Managers). These materials shall be tailored to reflect the system functionalities as defined in these ToR and further refined during the analysis phase.
The training package should include, at a minimum:
· User Guides (PDF format):
· Role-specific manuals covering the step-by-step usage of each EWS module
· Detailed explanations of system workflows and all EWS modules
· Screenshots and annotated diagrams to guide users through key interfaces
· Instructions for handling edge cases (e.g., editing pest-weather mappings, managing temporary integrations)
· Video Tutorials:
· Recorded instructional videos (screen recordings with Romanian voiceover or subtitles) demonstrating core workflows
· Module-by-module walkthroughs, including configuration, data entry, dashboard use, and report generation
· Scenario-based examples (e.g., how a data analyst validates a bulletin, how a farmer accesses alerts via the mobile app)
· FAQs and Troubleshooting Guides:
· A compiled list of frequently asked questions for each module, covering both technical and functional aspects
· Solutions to common issues encountered during login, bulletin review, parcel visualization (via FIN insertion), and mobile application common errors
· Contact information or escalation paths for unresolved technical support issues
· Quick Reference Sheets (QRS):
· One-page printable guides summarizing key actions for each role (e.g., publishing a bulletin, registering a new user)
Access and Distribution:
· All materials should be made available in both digital (downloadable from the ANF portal) and printable formats
· Where applicable, the content MUST be accessible within the EWS user interface (e.g., help buttons, tooltips linking to relevant guide sections)
· The Consultant MUST update the training materials as the system evolves during implementation, ensuring that documentation reflects the latest functional changes or enhancements introduced in the system. Final versions of all materials shall be reviewed and approved by the Beneficiary prior to user training sessions or rollout.
· Each session must include practical exercises tailored to specific operational needs, such as managing pest risk alerts or generating custom reports. 
Training sessions
The Consultant should conduct training sessions with ANF’s stakeholders, comprising of : 
· Special on-the-job training program, conducted for 10 county-level ANF offices, consisting of a structured presentation followed by a dedicated Q&A session. Each training session shall span over 2(two) working days and shall be delivered in person. The representatives from additional ANF county offices will be invited to participate remotely, ensuring broad institutional coverage and knowledge transfer across the organization.
· 5 online training seminars (4 hours per seminar), targeting broader stakeholder groups within ANF. These online sessions shall be scheduled as per project needs or at ANF’s request.
[bookmark: _Toc204009732]3.5 Technical Support and Maintenance

[bookmark: _Toc204009733]3.5.1 Warranty Service

· The Consultant must provide, at a minimum, a two-year warranty (24 months) period starting from the full deployment of the EWS system. This includes preventive and corrective maintenance to ensure system reliability and performance, as well as the cloud-based infrastructure on which the system will operate.
· A dedicated service desk must be established for incident reporting and resolution during the warranty period. The service desk platform must support logging, prioritization, and tracking of issues.
For detailed information regarding technical support and Help Desk services, including response times, incident prioritization, and responsibilities, please refer to section 6.1.4 – ANNEX 2.0 - Technical Support and Help Desk Services
[bookmark: _Toc204009734]3.5.2 Preventive Maintenance

· The Consultant must perform regular EWS performance reviews to prevent potential issues. This includes monitoring system logs, updating algorithms, and proposing optimizations for pest forecasting accuracy.
· System health checks, conducted quarterly, must include testing of data integrations, notification delivery systems, and forecasting modules. Findings and recommendations must be documented and shared with the Beneficiary.

[bookmark: _Toc199312821][bookmark: _Toc199317882][bookmark: _Toc204009735]3.6. Testing and Quality Assurance Requirements

[bookmark: _Toc189086157][bookmark: _Toc189126201][bookmark: _Toc199312822][bookmark: _Toc199317883][bookmark: _Toc204009736]3.6.1 Inspections

[bookmark: _Toc189086160][bookmark: _Toc189126204][bookmark: _Toc199312825]3.6.1 Inspections before delivery

Development Process: The Consultant must provide information on the development process to be used to deliver EWS, including:
0. Development team structure and organization,
0. Development methodology and process lifecycle,
0. Code Review process,
0. Source code Management,
0. Continuous Integration Plan,
0. Tools and Techniques to be used,
0. Test plan

[bookmark: _Toc199312826][bookmark: _Toc199317884][bookmark: _Toc204009737][bookmark: _Toc189086161][bookmark: _Toc189126205]3.6.2 Pre-commissioning Tests

The Consultant must provide documentation related to the integration testing, including:
1. Technical details on integration methodology for each external system,
1. Testing approach,
1. Test data,
1. Test procedure,
1. Test results report.

In addition to the testing documentation, the Consultant must plan and execute the following proposed tests in alignment with the technical requirements, specifically addressing performance and security tests as mentioned in current chapter :
[bookmark: _Toc199312827]3.6.2.1 System Integration test

1. Test: Verify the integration of the EWS system with other external systems
1. Condition: The cloud environment must support integration between EWS and external databases, file sources and APIs.
1. Success Criteria: Data exchange between EWS and external systems should occur smoothly with minimal latency. Error handling should be robust in case of communication failures.
[bookmark: _Toc199312828]3.6.2.2 Cloud Environment Tests

3.6.2.2.1 Cloud Infrastructure Validation
0. Test: Verify that the cloud infrastructure meets the performance and security requirements defined in the system specifications.
0. Condition: The cloud environment must be configured according to the specifications (e.g., virtual machines, storage, network configurations).
0. Success Criteria: The infrastructure components should pass initial validation tests, including availability, scalability, and redundancy features. The cloud environment must be capable of supporting expected workloads without degradation in performance.
3.6.2.2.2 Scalability Testing
0. Test: Simulate increasing data volumes and concurrent user access to test the system's scalability within the cloud environment.
0. Condition: Scale up the cloud resources (e.g., compute power, storage) to handle different loads, such as peak traffic and large data processing tasks.
0. Success Criteria: The system should handle the increased load without issues such as system slowdowns, crashes, or data loss, demonstrating that the cloud environment can scale horizontally and vertically.
3.6.2.2.3 Performance Testing
0. Test: Measure system performance under stress conditions, including load and latency tests.
0. Condition: Test with various numbers of concurrent users and workloads (e.g., large data uploads or batch processes).
0. Success Criteria: Response times must remain within acceptable limits as defined in the non-functional requirements. For example, response times for user requests should not exceed 2 seconds, and system throughput should be adequate under maximum expected load.
3.6.2.2.4 Disaster Recovery Testing
0. Test: Test cloud system's disaster recovery capabilities, including backup and recovery procedures for data and application components.
0. Condition: Simulate a failure scenario, such as data corruption or cloud service outage.
0. Success Criteria: The system should restore to operational status within the specified recovery time objective (RTO) and recovery point objective (RPO). Data should be recovered without loss, and the application should be functional after recovery.
3.6.2.2.5 Data Security and Encryption Testing

0. Test: Verify that data is securely transmitted and stored, following the security protocols defined in the project specifications.
0. Condition: Ensure that encryption is implemented for data at rest and in transit, and that proper access controls are enforced.
0. Success Criteria: Data should remain protected with encryption mechanisms during all stages (e.g., data storage, retrieval, transfer), and unauthorized access attempts should be blocked and logged appropriately. Security audits should be passed with no major vulnerabilities.
3.6.2.2.6 Cloud Service Availability Testing
0. Test: Test the cloud service uptime and availability under different conditions, such as load and maintenance periods.
0. Condition: Ensure that the cloud provider guarantees a minimum availability percentage (e.g., 99.5%) and that it meets under various conditions.
0. Success Criteria: The system should remain available and operational with minimal downtime. Any downtime or interruptions should not exceed the defined Service Level Agreement (SLA) thresholds.
3.6.2.2.7 Backup and Data Retention Testing
0. Test: Verify that the backup and data retention processes function correctly in the cloud environment.
0. Condition: Test scheduled backups, data retrieval, and retention policies as defined in the system requirements.
0. Success Criteria: Data backups should be successfully created and stored according to schedule. The recovery process should be efficient, and data retention policies should be enforced.
3.6.2.2.8 Cloud Conditions Terms
· Cloud Service Configuration: Before executing tests, the system must be configured to meet the technical requirements outlined in section 3.3.1 - Computing Hardware Specifications for EWS hosting and finalized in collaboration with the ANF’s IT experts during the analysis phase.
· Load and Stress Conditions: Simulate high load, peak usage, and stress conditions such as a surge in concurrent users and large data processing tasks that may affect cloud environment.
· Security Compliance: Ensure that the cloud environment meets regulatory security standards (e.g., GDPR) and internal security policies for handling sensitive agricultural and pest monitoring data.
3.6.2.2.9 Cloud Success Criteria
· Performance Metrics: All performance tests must meet the agreed-upon response times, throughput, and system performance targets defined in the system specifications.
· Scalability: The system should scale without service degradation, ensuring no bottlenecks or crashes during load increases.
· Availability: Cloud services should be operational and available as per the agreed-upon SLA (99,5%). Unplanned downtime should be minimized and adhere to the acceptable limits.
· Data Integrity: No data should be lost or corrupted during backup, migration, or recovery processes.
· Security Compliance: All security tests should pass, confirming that data encryption, access controls, and other security mechanisms are properly implemented and secure.
[bookmark: _Toc199312829]3.6.2.3 User Access and Authentication Test

· Test: Test the user authentication and authorization mechanisms in the cloud environment, such as Single Sign-On (SSO), two-factor authentication, and role-based access control.
· Condition: Ensure that all user roles and permissions are correctly configured, and access control mechanisms are implemented.
· Success Criteria: Users should only be able to access data and functionality as allowed by their roles. Unauthorized users should be unable to access sensitive data or critical functionality.

[bookmark: _Toc199312830][bookmark: _Toc199317885][bookmark: _Toc204009738][bookmark: _Toc189086165][bookmark: _Toc189126209]3.6.3 Operational acceptance Tests

To ensure that the Early Warning System (EWS) meets all required standards of quality, performance, security, and usability, the Consultant shall design and execute a comprehensive validation approach, covering every critical phase of system delivery. This section outlines the key activities and deliverables that will govern the assurance of system quality, including quality planning, functional and non-functional testing, security verification, and final user validation. The Consultant is responsible for ensuring that each phase is thoroughly documented, executed according to best practices, and aligned with the specific needs and operational expectations of the Beneficiary. Throughout this process, the Consultant should also support ANF personnel involved in testing and validation phases. 

[bookmark: _Toc199312831]3.6.3.1 Quality Assurance Plan

The Consultant shall prepare Quality Assurance Plan in accordance with the requirements of the project, as outlined in these ToR, for the monitoring of the quality of system development. The Project Quality Assurance Plan shall include: 
1. the standards and procedures applied for each phase.
1. the input and output criteria for each phase.
1. the verification, test and validation activities to be carried out.
1. the planning of the verification, test and validation activities to be carried out including schedules, resources and approval processes.
1. specific responsibilities of the quality activities.

The following elements should be addressed: 
1. project is properly organized, with an appropriate life cycle.
1. development team members have defined tasks and responsibilities.
1. documentation plans are implemented.
1. documentation contains what is specified in the current ToR
1. documentation and coding standards are followed.
1. standards, practices and conventions are adhered to 
1. metric data is collected and used to improve products and processes.
1. reviews and audits take place and are properly conducted.
1. tests are specified and rigorously carried out.
1. problems are recorded and tracked.
1. projects use appropriate tools, techniques and methods.
1. software is stored in controlled libraries.
1. software is stored safely and securely.
1. software from external suppliers meets applicable standards.
1. proper records are kept of all activities.
1. staff are properly trained.
1. risks to the project are minimized.

[bookmark: _Toc199312832]3.6.3.2 Functional Tests

During the development, the Consultant is required to provide documentation for testing EWS functions including:
1. List of all functional tests,
1. Testing scripts,
1. Testing data,
1. Testing methodology (manual tests, automated tests, etc.) and tools,
1. Test results report.

[bookmark: _Toc199312833]3.6.3.3 Performance Tests

Under heavy load conditions, the system may experience performance challenges. To address this, the Consultant is expected to conduct stress and performance testing and provide comprehensive test reports. These performance tests must be conducted on the agreed-upon cloud infrastructure.
Tests must confirm that the system performs as required in non-functional requirements. The Consultant must provide the following:
1. Testing methodology and tools,
1. Test scripts,
1. Test data,
1. Test results report.

Important: In addition to providing the testing documentation, the Consultant may conduct performance tests, as required by ANF, to ensure the EWS operates as intended. These tests may be performed, for instance, following the setup and configuration of the cloud environment, as well as after the pilot or full deployment of the EWS in the cloud environment. 
[bookmark: _Toc199312834]3.6.3.4 Security Tests

Security is a major concern of all web applications, especially those publicly available through the Internet. The Consultant is required to perform isolated penetration tests covers hosting environment and custom-developed software (EWS). The Consultant must provide the following:
1. Test methodology and tools,
1. Test scripts with technical details,
1. Test data,
1. Final security tests report.

Condition: The cloud environment tests have been executed and successfully passed, and the EWS solution has been fully deployed in the specified cloud environment.
Success Criteria: The EWS solution must demonstrate compliance with security standards by successfully mitigating at least the OWASP22 Top 10 risks, including:
1. Injection,
1. Broken Authentication,
1. Sensitive Data Exposure,
1. XXE,
1. Broken Access Control,
1. XSS,
1. Insecure deserialization,
1. Using components with known vulnerabilities,
1. Insufficient logging & monitoring.

Important: As with performance tests, these tests may need to be conducted multiple times, such as following the setup and configuration of the cloud environment and after the partial or full deployment of the EWS in the cloud environment.
[bookmark: _Toc199312835]3.6.3.5 User Acceptance Test

The User Acceptance Test (UAT) serves as the final checkpoint to ensure that the delivered EWS solution meets the Beneficiary's business requirements and operational needs before formal acceptance. UAT is a collaborative process involving end-users who will utilize the system in real-world scenarios, with full support and guidance from the Consultant to ensure smooth execution.
Execution Approach implies:
1. Preparation Phase:

0. The UAT process is based on detailed specifications and business requirements defined during the analysis phase
0. The Consultant shall be responsible for developing the UAT plan in collaboration with ANF’s designated team. This plan will clearly define test objectives, detailed test cases(scenarios), success criteria, and the roles and responsibilities of all parties involved. The Beneficiary must approve the UAT plan before testing begins.
0. The Consultant provides necessary documentation, training, and tools to support UAT activities.
1. Testing Environment Setup:
1. The testing environment mimics the actual operational setup, ensuring realistic scenarios.
1. The Consultant shall ensure that the system is configured correctly and ready for user testing, including any required data, workflows, and configurations.
1. User Involvement:
2. Actual system users, who represent the Beneficiary’s operational teams, shall perform the tests to validate business workflows and functions.
2. The testing process shall perform typical tasks, edge cases, and scenarios that align with day-to-day operations and exceptions.
1. Consultant’s Support:
3. The Consultant remains available to provide hands-on guidance, answer questions, and address any issues encountered during the UAT.
3. Quick resolutions to minor issues ensure that testing remains on schedule.
Delivery expected results:
· Real-World Validation: The UAT shall focus on replicating the Beneficiary's real-world business processes, ensuring that the EWS supports ANF’s envisioned workflows.
· Feedback Mechanism: Any identified discrepancies, bugs, or suggestions for improvement are logged and communicated to the Consultant for resolution.
· Compliance:
The UAT must ensure that EWS complies with all business and functional requirements outlined in these ToR, encompassing performance, reliability, usability, and alignment with EWS-specific compliance standards.


[bookmark: _Toc204009739]4  Team Composition & Qualification Requirements for the Key Experts (and any other requirements which will be used for evaluating the Key Experts under Data Sheet 21.1 of the ITC) 
[bookmark: _Toc199312849][bookmark: _Toc204009740]4.1 Required Expert Profiles

The Bidder is expected to present a team capable of successfully implementing the EWS System, according to the requirements outlined in the Terms of Reference and within the specified timeline. The team must consist of at least 5 key experts and should also comprise at least 12 non-key experts. The key experts shall comply with the following qualifications and experience requirements:
[bookmark: _Hlk195093532]Table 20 - Key Experts, qualification and experience 
	Role
	Count
	Qualifications and experience

	Project Manager
	1
	University degree (minimum Bachelor's) in computer science, software engineering, information technology, or in engineering with specialization or proven experience in IT project management. At least 3 years of experience in managing contracts or projects, preferably in the fields of agriculture, rural development, or environmental monitoring. Demonstrated success in developing and delivering at least two systems of similar complexity.
 Proven experience in coordinating multidisciplinary teams, managing risk, and ensuring timely delivery of complex software and IT infrastructure projects in the public sector.

	Senior Business Analyst
	1
	University degree (minimum Bachelor's) in computer science, information systems, software engineering, business administration, or economics. With a minimum of 3 years of experience in analyzing business processes and defining software requirements for digital transformation project. Experience in gathering and documenting complex business requirements for at least two systems of similar complexity, ensuring alignment between business needs and technical solutions.
Proven ability to document workflows, identify optimization opportunities, and translate user needs into functional and non-functional system requirements.


	Technical Lead
	1
	University degree (minimum Bachelor's) in computer science, software engineering, information technology, or electronics and telecommunications. 
Over 5 years of hands-on experience in software development, with a strong understanding of modern coding practices and technologies.
With over 3 years of team leadership experience and at least one project implementing large-scale IT systems (e.g for 1,000+ users or multiple locations), including database and API integration.

	Senior Developers
	1
	University degree (minimum Bachelor's) in computer science, software engineering, or information technology.  
A  minimum of 3 years of experience in software development.
Proven experience with technologies such as .NET/PHP/Java Python/Node.js or equivalent, mobile development technologies (e.g Flutter, React Native or equivalent), and cloud platforms such as Azure/AWS or equivalent. 
Experience in developing frontend and backend components, APIs, mobile application development, and cloud integration shall be considered a plus.
 Participation in at least two large-scale IT projects (e.g., for at least 1,000 users or under use in multiple locations), preferably involving geospatial data, data validation workflows, or agricultural systems shall also be considered and advantage.
 

	Phytosanitary Compliance Expert
	1
	University degree (minimum Bachelor's) in agricultural sciences, plant protection, horticulture, biology, or environmental sciences. At least 3 years of professional experience in the field of plant protection/ phytosanitary legislation/ pest monitoring. Participation in at least one EU or nationally funded project related to crop health risk management or forecasting systems. Proven knowledge of the regulatory framework for PPPs (Plant Protection Products), including national and EU legislation (e.g., EPPO standards, cross-compliance schemes), and practical experience in pest lifecycle analysis, pests/diseases occurrence probability evaluation



It is expected that the non-key experts included by the bidder in the project team should implement the following main indicative tasks, as shown below:
Table 21 - Non-Key Experts and their main indicative tasks
	Role
	Count
	Main indicative tasks

	Senior Developers
	3
	Develop and maintain core system functionalities, including APIs, geospatial data processing, and user interface design.

	Senior Business Analyst
	1
	Supports documentation, workflow mapping, and requirement validation. Assists in process optimization and usability assessments.

	Solution and Infrastructure Architect
	1
	Designs and manages cloud, hybrid, and on-premises infrastructure to ensure high availability, security, and compliance 
Develops the technical structure of the EWS, ensuring alignment with business needs and infrastructure requirements.

	Compliance & Data Governance Officer
	1
		



	Ensures GDPR compliance, cybersecurity, and regulatory adherence. Manages audit, documentation, and regulatory reporting.




	Testing and Quality Assurance Specialists
	3
	Conducts unit testing, integration testing, and user acceptance testing (UAT) to identify, document, and track bugs for resolution, guaranteeing a stable and robust system. Collaborates with Business Analysts to create comprehensive test scenarios and maintain detailed test documentation. Partners closely with senior developers to streamline bug-fixing efforts and improve overall system performance.

	Integration Specialist
	1
		



	Manages system integrations with external platforms (PESTEXPERT, APIA, ANM). Ensures data synchronization and workflow automation.




	Trainers
	2
	Delivers comprehensive training to end-users on the effective use of the EWS, ensuring proficiency and maximizing system utilization. Develops detailed training materials, conducts engaging sessions, and provides ongoing support to users. Works closely with stakeholders to tailor training programs to specific needs and ensure alignment with organizational goals and best practices.



[bookmark: _Toc199312838][bookmark: _Toc199317888][bookmark: _Toc204009741]5 Reporting Requirements and Time Schedule for Deliverables

The project is expected to be last 16-month, comprising a timeline that ensures a structured and phased implementation of the Early Warning System (EWS), covering analysis, development, testing, deployment, and operational stabilization, with all key milestones aligned to achieve full system readiness within 16 months from kick-off. The implementation of the Early Warning System (EWS) is expected to fit within the 16-month timeline. The bidder should include in its offer a proposed timeline, detailing the phases, milestones, and key activities to demonstrate alignment with the expected project schedule.
[bookmark: _Toc204009742]5.1 Phases and subphases of the project
Below are the expected phases and subphases of the project. The bidder shall consider these phases as minimal requirements and structure their offer accordingly: 
[bookmark: _Toc199312839][bookmark: _Toc204009743]P1. Planning and Analysis

P1.1 Project Kick-Off and Stakeholder Alignment 
Objective: Project kick-off by aligning stakeholders, finalizing project logistics, and identifying potential risks.
Key Activities:
· Organize a Kick-Off Meeting to introduce the project participants from both the Consultant and Beneficiary sides.
· Present the Project Initiation Document (PID), including: 
· Initial project plan, logistic organization, and methodology.
· Key project objectives, deliverables, and timelines.
· Risk identification and mitigation strategies.
· Agreement between participants on the following points: 
· Roles and Responsibilities: Clarify key roles for both parties and their corresponding authority.
· Communication Plan: Define communication protocols to ensure collaboration.
· Document Exchange Protocol: Set up secure and structured methods for sharing project-related documents.
· Deliverable Acceptance Steps: Agree on the criteria and process for accepting deliverables.
· Reporting Procedures: Establish periodic progress reporting mechanisms.
· Risk Mitigation Plan: Outline potential implementation risks and strategies for mitigation.

P1.2 Business Process Analysis and Requirements Gathering (Pilot Phase)
Objective: Conduct an in-depth analysis of EWS business requirements, functional specifications, and technical infrastructure to design an optimal solution for the Pilot Phase.
Key Activities:
· Review available documentation and identify business, functional, and technical requirements.
· Focus on integration points with existing systems like PESTEXPERT, APIA, and ANM.
· Analyze the following requirements: 
· Business Processes: Map workflows to automate existing manual processes.
· Functional and Non-Functional Needs: Specify performance, scalability, and usability requirements.
· Software and Hardware Specifications: Determine the technical resources required for the EWS infrastructure.
· Collaborate with Beneficiary stakeholders to clarify and refine system specifications.
· Develop a comprehensive Project Plan, covering: 
· Development methodology, change management, testing, and deployment strategies.
· Quality Assurance Plan, including: 
· Methods to ensure compliance with GDPR standards.
· Validation and acceptance criteria for deliverables.

P1.3 Technical Infrastructure Planning and Design (Pilot Phase) 
Objective:
Plan and design a secure, scalable, and cloud-based infrastructure tailored for EWS requirements.
Key Activities:
· Evaluate the Beneficiary’s existing infrastructure, focusing on: 
· Integration with PESTEXPERT, ANF identity provider and/or other ANF systems.
· Current networking, hardware, and software configurations.
· Design the Cloud Infrastructure with a focus on scalability and efficiency: 
· Develop IT Architecture Documentation, including containerized solutions for IaaS model.
· Ensure centralized management to reduce the Beneficiary's need to handle updates manually.
· Document and address technical requirements for integration with external systems (ANM, APIA, PESTEXPERT).
· Collaborate with the Beneficiary’s technical team to finalize infrastructure configurations.
· Address interoperability requirements, focusing on: 
· Secure authentication and role-based access control.
· Data exchange with ANM, APIA and PESTEXPERT
· Deployment of EWS (pilot and final version) in the cloud environment
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P2.1 System Administration and Configuration Module 
Objective:
The goal of this sub-phase is to develop the module responsible for managing system configurations, user administration, and integrations, ensuring secure, scalable, and efficient operations across the Early Warning System (EWS).
Description:
During this phase, the Consultant shall design and implement the System Administration and Configuration Module, focusing on role-based access control to manage user roles, permissions, and responsibilities effectively. The system should enable administrators to create and customize user groups, assign granular permissions for accessing specific modules, and maintain secure authentication synchronized with ANF’s Identity Provider (IdP). 
Additionally, the Consultant shall develop system configuration functionalities to facilitate integrations (data exchange ) with external systems such as PESTEXPERT, ANM, APIA and other external EWS stakeholders (based on methods such as API, FTP(S) access, or direct database connection) 
The functionalities shall benefit from detailed audit trails for tracking synchronization events, user activities, and system changes, ensuring accountability and compliance with regulatory standards. Administrators shall have access to dashboards that provide real-time insights into integration statuses, data quality, and any detected anomalies.

P2.2 – Development of the Quality Assurance and Bulletin Drafting Module
Objective:
To develop and deliver a fully integrated module that ensures the scientific validation of weather and geospatial data, supports pest and disease occurrence probability calculations, through a rule-based predictive algorithm, and enables the generation of customizable, structured bulletins for expert review and dissemination.
Description:
During this sub-phase, the Consultant will implement the Quality Assurance and Bulletin Drafting Module as a core analytical and decision-support component of the EWS. The system shall retrieve and process daily weather data from ANM (in GRIB2 format), transforming it into standardized values) and aggregating them into pest-specific timeframes (e.g., 72h, 120h averages). Concurrently, APIA parcel and crop data will be integrated to enable parcel-level targeting of forecasts and alerts.
A centralized Pest-Weather Mapping Table shall be configured and populated based on input from ANF and scientific standards, linking validated weather parameters to crop phenological stages (BBCH) and pest/disease occurrence thresholds. The Consultant shall implement version control, parameter weighting, and audit trail functionalities for this table.
The predictive algorithm shall be developed to calculate pest and disease probabilities based on weather data, crop stage, and mapping rules. The system shall also integrate with the PESTEXPERT database to automatically retrieve PPP recommendations based on EPPO codes and/or pests/diseases name. 
The Consultant shall design a flexible bulletin drafting engine with predefined templates, which should auto-populate with validated bulletin data (pests/diseases occurrence probabilities, crop, BBCH, PPPs and other data) and allow for manual editing by ANF experts. A built-in review and approval workflow shall allow Data Analysts or other authorized roles to validate, modify, and approve bulletins before release.
Phase completion should result in:
1. A fully functional Quality Assurance and Bulletin Drafting Module integrated with:
· ANM (weather data),
· APIA (parcel and crop data),
· PESTEXPERT (PPP recommendations).
2. A configurable Pest-Weather Mapping Table with editable thresholds, BBCH stages, parameter weights, version control, and audit logging.
3. A predictive algorithm for pest/disease probability calculation with support for historical data adjustment and rule-based logic.
4. Predefined and customizable bulletin templates supporting both automatic and manual input, tailored to crop, region, and pest context.
5. Review and approval workflows for validation of bulletins before dissemination.
6. Documentation covering module functionality, configuration of mapping rules, algorithm logic, and bulletin lifecycle management.
P2.3 Historical Data Management Module Development 
Objective:
The aim of this sub-phase is to design and implement a module for archiving and managing validated pests/diseases probability calculations and their respective weather datasets. 
Description:
The Historical Data Management Module shall securely archive the validated datasets, ensuring that all data remains accessible and organized. The Consultant shall develop functionalities for managing multiple data formats, including JSON, GeoJSON, and CSV, to enable compatibility with various analytical and visualization tools. 
This module shall also include advanced search and retrieval capabilities, enabling stakeholders to query datasets using filters such as date range, crop type, pest name, and weather parameters. This shall empower users, from data analysts to field officers, to quickly extract relevant information and make data-driven decisions. Additionally, API integration will allow programmatic access to archived datasets, supporting integration with external systems and tools.
To ensure system-wide consistency, workflows for archiving and retrieving datasets will be documented. 
At this stage, all technical specification detailed at Section 1.1.4 - Historical Data Module and Section 1.2.4 – Functional requirements of the Historical Module shall be implemented.
P2.4 Bulletin Dissemination Module Development 
Objective:
To implement a comprehensive dissemination module that ensures timely, targeted, and secure delivery of validated bulletins and alerts through a multi-channel communication strategy, including a public web portal, automated email distribution, and mobile push notifications.
Description:
In this sub-phase, the Consultant shall develop and configure the Bulletin Dissemination and Notification Module, which is responsible for ensuring that all bulletins generated and validated through the EWS are delivered efficiently to relevant stakeholders.
The system shall include the development of a Bulletin Web Access Portal with geospatial visualization capabilities. This portal should provide users with a centralized interface to view current and historical bulletins. It will support advanced filtering options by crop, pest, location (county, LAU, FIN), and date range, and will be optimized for multiple device types (desktop, tablet, etc.) and their respective browser versions. Public access to general alerts will be enabled by default, while personalized bulletin access (e.g., parcel-specific alerts based on FIN) will require secure user registration and configuration.
In parallel, the Consultant will implement secure email distribution features. This includes automated delivery of bulletins (in PDF format) to registered users and manually managed recipient lists (e.g., town halls). The email component will support:
· Predefined and customizable templates with dynamic fields (e.g., region, crop, pests/diseases occurrence probabilities)
· Bulk delivery via integrated transactional email services 
· Intelligent batching and queue management for performance optimization
· Logging, archiving, and filtering of all sent communications
· GDPR-compliant user consent mechanisms and role-based access control
Additionally, the module shall include real-time Push Notification functionality via the EWS mobile application. Notifications shall be sent using Firebase Cloud Messaging (FCM) and Apple Push Notification Service (APNS) to users who have registered their devices. Alerts shall be geospatially targeted based on either APIA parcel locations (via FIN) or LAU selection. Each notification shall carry metadata (e.g., bulletin ID, crop, risk score, direct link) and support interaction tracking (delivery timestamp, read status).
Phase completion should result in:
1. A fully functional Bulletin Dissemination and Notification Module with integrated support for:
· Web-based access with geospatial bulletin display and advanced filtering
· Automated email dissemination using secure, scalable infrastructure
· Mobile push notifications with geospatial targeting
2. A public bulletin web access portal with support for user registration, personalized dashboards, and multi-device compatibility
3. Configurable email templates, batch delivery logic, and recipient list management features
4. Integrated push notification service with device token registration, delivery tracking, and offline alert support
5. Technical documentation covering dissemination workflows, communication templates, user registration flows, and security controls

P2.5 Mobile Application Module Development 
Objective:
To design, develop, and deploy a cross-platform mobile application that provides farmers and other stakeholders with real-time access to alerts, forecast bulletins, and geospatial risk data, personalized to their registered parcels or selected administrative areas.
Description:
During this sub-phase, the Consultant shall implement the Mobile Application Module, ensuring full integration with the EWS backend and delivering a responsive, intuitive, and secure user experience on both Android and iOS platforms. The mobile application shall be developed using a cross-platform framework such as Flutter and will be made available through the Google Play Store and Apple App Store, following official platform requirements.
The mobile application shall allow users to register with an email address (or optionally via Gmail), authenticate securely, and configure alert preferences. APIA-registered farmers should be able to input their FIN to receive parcel-specific alerts and view associated crop and risk data overlaid on an interactive geospatial map. Users who are not APIA-registered will be able to subscribe to alerts by selecting specific Local Administrative Units (LAUs).
The application should also support:
· Real-time alerts via push notifications (using FCM/APNS)
· Offline access to recently stored bulletins, alerts, and maps
· Multilingual support (with Romanian as the default)
· Full compliance with GDPR and national cybersecurity standards
Additional features include a user feedback form for pest/disease reporting, customizable notification filters (by crop, region, FIN), and synchronization of all user actions and preferences with the backend for auditing and continuous improvement.
P2. 5 stage completion should result in :
1. A fully functional mobile application (Android & iOS) integrated with the EWS backend via secure RESTful APIs, with functionalities such as : 
· FIN-based personalized alerting system for APIA-enrolled farmers, with support for parcel geometry visualization and crop-specific bulletins.
· LAU-based alert access and filtering features for general users.
· Secure user registration, authentication, and session management system.
· Push notification infrastructure for real-time alerts, including delivery tracking and read status.
· Offline access functionality for cached bulletins, alerts, and map layers.
· User feedback submission feature and activity log synchronization with the backend.
2. Publication of the application in both the Google Play Store and Apple App Store, ensuring full compliance with technical and regulatory guidelines.
3. Documentation covering application architecture, user workflows, data security controls, and deployment procedures.
P2.6 Audit and Compliance Monitoring Module Development 
Objective:
The purpose of this sub-phase is to develop a module that ensures accountability, regulatory compliance, and system integrity by tracking user activities, monitoring data changes, and identifying potential anomalies.
Description:
The Audit and Compliance Monitoring Module shall be designed to provide a comprehensive audit trail of all system activities, ensuring that every action taken within the EWS is logged, traceable, and reviewable. This includes tracking user actions, data modifications, and system configuration changes, supporting operational transparency and security.
A key component of the module will be the configuration of audit trails for all EWS modules. These audit logs will capture essential metadata such as timestamps, user IDs, affected records, and system actions, allowing administrators to review historical changes and generate compliance reports.
To enhance system security, the module should also implement configurable alerts that notify administrators of critical events, such as failed authentication attempts, unauthorized data modifications, or anomalies detected in forecasting outputs. These alerts will help maintain the integrity of the EWS by enabling real-time monitoring and rapid response to potential threats or compliance violations.
P2.7 Reporting Module Development 
Objective:
To implement a comprehensive, role-based reporting module that enables ANF and EWS users to generate, customize, schedule, and analyze operational, geospatial, and scientific data related to pest risks, weather patterns, alert dissemination, system performance, and user activity.
Description:
In this sub-phase, the Consultant shall design and develop the EWS Reporting Module, focusing on flexibility, advanced filtering capabilities, and full integration with core data sources, including weather data from ANM, geospatial and crop data from APIA, PPP recommendations from PESTEXPERT, and user interaction logs from the system’s backend.
The module should support a wide range of predefined reports identified by ANF, including pests/diseases occurrence probabilities grouped by crop and BBCH, geospatial alert trends, accuracy evaluations, notification delivery tracking, recommended PPP, system performance, and user activity logs. Reports will be available with different grouping options (e.g., time period, region, pest/disease ) and will serve the informational needs of both operational and analytical stakeholders.
The system shall also include a custom report template engine. This feature will allow authorized users to define their own reports by selecting fields from available EWS datasets, applying logical filters (e.g., AND, OR, XOR), and generating dynamic outputs. Reports will be exportable in various formats such as PDF, Excel, CSV, and GeoJSON.
Incorporated interactive dashboards should enhance the usability of reports, offering real-time charts, pivot tables, and geospatial visualizations. Reports can be scheduled at predefined intervals (e.g., weekly, monthly) or generated on demand. Access to reports and template creation features will be restricted based on user roles, ensuring compliance with organizational policies and data sensitivity levels.
P2.7 phase completion should result in :
1. A fully functional Reporting Module integrated with the EWS core system and external data sources (ANM, APIA, PESTEXPERT).
2. Implementation of all mandatory reports listed by ANF, including configuration of grouping, frequency, and output parameters.
3. A customizable report template engine, allowing dynamic query creation, logic-based filters, and reusable templates.
4. Interactive dashboards with support for pivot tables, trend charts, and geospatial data layers.
5. Export functionalities for PDF and Excel.
6. Scheduled reporting functionality with calendar-based configuration and notification of completed exports.
7. Documentation covering the report builder interface, dashboard tools, permissions management, and configuration of scheduled reports.
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Important: Until the Beneficiary’s cloud environment is fully operational (by the end of P3.2 Cloud Environment Setup and Configuration), the Consultant will conduct internal testing within their own development cloud environment. These internal tests will ensure that all EWS services and modules are properly configured and functional before deployment in the Beneficiary’s infrastructure. 
Once the ANF’s test environment is ready and approved, the Consultant will deploy EWS into this environment and conduct further validation testing.
During this phase, the Consultant will prepare all necessary testing documentation, including user manuals for the EWS system and module-specific test plans. The Consultant shall conduct iterative testing, document results, and adjust the system as needed. Retesting will be performed until EWS meets all specified requirements.
Note 1: The Consultant MUST ensure that all User Acceptance Testing (UAT) scenarios follow all the functionalities of the EWS modules, as detailed in section 3.1 – Business Requirements to be Met by the System
Note 2: The Consultant shall collaborate with the Beneficiary to develop UAT test cases based on the functional and technical requirements established in previous phases and in accordance to all EWS modules functionalities, as described in these ToR. The testing process shall verify key system functionalities, data integrity, and user interfaces. Any discrepancies identified during testing will be documented, and the Consultant will make necessary adjustments before retesting. All testing activities will be planned, documented, and tracked, ensuring full transparency for both parties.
Sub-phase Descriptions
	Sub-phase
	Description

	P3.1 Internal Testing - External System Integration 
	The Consultant will conduct internal testing and evaluation of the EWS integration with external systems, including PESTEXPERT, APIA, and ANM. This phase shall ensure that EWS retrieves and processes external data correctly, meeting the integration requirements The focus will be on verifying data exchange, ensuring correct formatting, validation, and system stability. Beneficiary personnel participation is required. 

	P3.2 Internal Testing - Historical Data Management Module 
	This sub-phase shall validate the Historical Data Management Module to ensure accurate data archiving, retrieval, and version control. The Consultant shall verify that historical pest, weather, and geospatial datasets are correctly stored and accessible through advanced filtering (e.g., date, crop type, location). This phase shall ensure compliance with technical specifications outlined in P2.3 (Historical Data Management Module Development). Beneficiary personnel participation is required. 

	P3.3 Internal Testing – Quality assurance and Bulletin Drafting Module 
	The Consultant shall conduct testing of the Quality Assurance and Bulletin Drafting Module, ensuring that bulletins are generated accurately based on validated datasets. The focus should be on validating template functionality, pest-weather mapping table administration, and workflows as outlined in P2.2 (Quality Assurance and Bulletin Drafting Module Development). Beneficiary personnel participation is required. 

	P3.4 Internal Testing - Bulletin Dissemination and Notification Module 
	Testing of the Bulletin Dissemination Module to validate email and push notification delivery mechanisms for distributing pest and disease alerts. The Consultant shall verify that stakeholders (e.g., farmers, authorities) receive bulletins via email and can visualize them in the Bulletin Web Access Portal. This phase shall also confirm bulletin archiving and retrieval functionalities as per P2.4 (Bulletin Dissemination Module Development). Beneficiary personnel participation is required. The Consultant Authorized Compliance Officer must be present.

	P3.5 Internal Testing - Mobile Application Module 
	The Consultant shall validate the Mobile Application Module, focusing on real-time access to bulletins, geospatial data integration, and offline capabilities. This phase will ensure that the mobile application functions as intended on both Android and iOS platforms, meeting the usability and security requirements defined in P2.5 (Mobile Application Module Development). Beneficiary personnel participation is optional. 

	P3.6 Internal Testing - System Administration and Configuration and Audit and Compliance modules
	
P4.6 – Internal Testing: System Administration and Configuration Module & Audit and 
Intensive testing of –System Administration and Configuration and he Audit and Compliance Monitoring module. All functionalities described in ToR – in chapters 1.1.2 and 1.1.7, and corresponding functional requirements shall be tested.
Testing scenarios shall include, among others:
· Validation of user role assignment and permission configurations based on predefined profiles (e.g., Administrator, Data Analyst, Field Reporter).
· Verification of authentication workflows and Single Sign-On (SSO) integration with ANF’s Identity Provider (IdP), ensuring secure and reliable access to the EWS platform.
· Assessment of audit trail functionalities, including the logging of user actions (e.g., login attempts, data modifications, configuration changes), with accurate timestamping and user identifiers.
· Review of compliance mechanisms to confirm alignment with ANF’s internal IT security policies and applicable regulations (e.g., GDPR, ISO 27001).


	P3.7 Internal Testing - Reporting Module
	The Consultant shall validate the Reporting Module, ensuring that customized reports (e.g., pest/disease occurrence probabilities) can be generated and exported in multiple formats (PDF, Excel). Testing will confirm that role-based access controls restrict report visibility appropriately. All other tests should align with specification from P2.7 (Reporting Module Development). 

	P3.8 Internal Functional, Integration, and Interoperability Testing
	Comprehensive functional, integration, and interoperability testing across all EWS modules. This phase will confirm that system workflows operate as expected, ensuring smooth interaction between different components (e.g., bulletin generation, historical data retrieval, real-time mobile notifications). Testing will ensure compliance with the technical specifications outlined in previous design phases. 

	P3.9 Completion of System and UAT Documentation
	The Consultant will compile all necessary testing and validation documentation, including system architecture reports, UAT test cases, and module-specific test results. This documentation will be used to finalize the User Acceptance Testing (UAT) phase and prepare the system for deployment.

	P3.10 Validate Compliance with National and EU Regulations 
	The Consultant will ensure that the EWS meets all regulatory compliance requirements, including data integrity, security, and auditability standards. The system’s audit trail, user authentication mechanisms, and data protection measures will be assessed for compliance with national and EU policies. 

	P3.11 Complete User Acceptance Testing (UAT)
	The Consultant will conduct full UAT testing in collaboration with the Beneficiary, validating that EWS meets all functional, technical, security, and performance requirements. End users will test real-world scenarios, including data workflows, external system integrations, and notification mechanisms. All test results will be documented, and any identified issues will be corrected before final system acceptance.
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The Infrastructure Setup and Deployment phase ensures that the Early Warning System (EWS) is integrated into a secure, scalable cloud environment while maintaining compatibility with existing ANF systems. This phase will cover infrastructure assessment, cloud configuration, and pilot deployment, ensuring connectivity with external platforms such as PESTEXPERT, APIA, and ANM.
P4.1 Assessment and Environment Preparation for Cloud Setup 
Description:
In this phase, the Consultant will conduct a comprehensive assessment of ANF's existing IT infrastructure to prepare for EWS integration within the cloud. This includes evaluating the current user and access management systems, ensuring compatibility with ANF's Identity Provider (IdP) and other authentication mechanisms. A full inventory of Active Directory objects (users, groups, and devices) shall be conducted to facilitate synchronization between ANF’s on-premises identity management and the cloud environment where EWS shall be deployed
Additionally, the Consultant will assess cloud resource requirements within the cloud. This involves estimating (adjusting the estimates included in the technical offer) the computing, storage, and network needs, ensuring scalability and compliance with national cloud security policies.
The assessment shall also cover network connectivity solutions, such as Virtual Private Network (VPN) configurations and secure API gateways, ensuring stable and secure connections between EWS and external data sources, including APIA for geospatial data and ANM for weather datasets. Special consideration shall be given to interoperability with ANF’s existing email and notification infrastructure, ensuring role-based communication between system users and stakeholders.
Upon completion, the cloud Infrastructure assessment report shall be reviewed and approved by ANF, ensuring alignment with the approved IT architecture documentation before proceeding to cloud configuration and system implementation.
P4.2 Cloud Environment Setup and Configuration 
Description:

Following the cloud infrastructure assessment, the Consultant will set up and configure the cloud environment required to host the EWS platform. This setup will adhere to the approved IT architecture and cloud deployment strategy, ensuring compliance with ANF’s operational, security, and data governance standards.
The cloud environment shall be provisioned by the Beneficiary, based on the finalized computed, storage, and network resource assessments. The configuration will support integration with ANF’s existing systems, particularly PESTEXPERT for pest lifecycle data and APIA for geospatial parcel data. It will also include automated data backup and replication mechanisms, ensuring that critical datasets—such as historical pest occurrences, weather data, and system logs—are securely synchronized and maintained.
To uphold data security and compliance with national regulations, the Consultant shall implement:
· Access control policies ensuring role-based permissions and secure authentication via ANF’s Identity Provider (IdP).
· Logging and monitoring systems, integrated with the Audit and Compliance Monitoring Module, to track system activities and detect anomalies.
· Backup and disaster recovery strategies, ensuring business continuity and regulatory compliance.
P4.3 Pilot Deployment of EWS 
Description:
Once the cloud environment is operational, the Consultant will deploy the EWS Pilot version, ensuring full configuration and validation of system functionalities before rollout. This deployment shall consist of all EWS modules. 
The Pilot deployment shall be deployed upon completion of the testing and validation phase, ensuring the EWS complies with all functionalities of these ToR.
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The Training and Rollout phase ensures that all stakeholders are fully equipped to operate the Early Warning System (EWS) efficiently. This phase includes comprehensive training programs tailored to different user roles, along with the successful transition of EWS from the Pilot Phase to full production use. The training approach will combine self-guided resources, structured training sessions, e-learning modules, and live demonstrations, ensuring that all personnel can confidently navigate the system.
P5.1 Staff Training and Education 
All activities in P5.1 – Staff Training and education phase should comply with 3.4 – Training and Training materials
Description:

          In this sub-phase, the Consultant shall develop and deliver customized training sessions for the Beneficiary’s staff, ensuring they can efficiently use all EWS modules. Training will be structured based on different user roles, covering system administrators, data analysts, communications managers, field reporters, and mobile application users  and all other roles defined in the system.
To facilitate effective learning, the Consultant will produce comprehensive training materials, including:
· User manuals and quick start guides for different modules.
· E-learning modules and video tutorials, ensuring accessibility for all users.
· Technical documentation for IT staff managing system configurations and integrations.
The training will cover key functionalities of each module, ensuring personnel understand:
· System navigation and operational workflows within EWS.
· Data validation processes, including integration with PESTEXPERT, APIA, and ANM.
· Role-based access control and security protocols for maintaining data integrity.
Additionally, the Consultant will ensure that all users are trained on security best practices, covering authentication, data protection, and compliance protocols. At the end of this sub-phase, the trained personnel will be able to operate the EWS independently, ensuring a smooth transition to full operational use.
P5.2 Go-Live of Pilot Phase 
Description:
The Go-Live of the Pilot Phase marks the transition of EWS from testing to operational deployment. This phase ensures that all EWS modules are fully functional and integrated with external systems, allowing real-time data collection, analysis, and notification dissemination.
Key activities include:
· Final system configuration and integration with external platforms (PESTEXPERT, APIA, ANM).
· Validation of data migration, ensuring all datasets are successfully transferred.
· Operational testing, verifying that the system functions as expected under real-world conditions.
The Consultant should deliver a final report summarizing:
· System setup, performance, and configurations.
· Final compliance report, certifying that EWS pilot meets regulatory and operational standards.
Following successful validation, the pilot system will transition into production, transferring system administration to the Beneficiary. This process will be accompanied by the formal approval of the system, ensuring it enters the hypercare and stabilization phase.
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The Hypercare and Stabilization phase is a critical period following the Go-Live of Pilot phase, ensuring that the system is fully stabilized and optimized for long-term operational use. This phase includes intensive monitoring, user support, system adjustments, and final optimizations, ensuring adoption by all stakeholders. The goal is to address any immediate challenges, fine-tune system performance, and ensure that all components function as expected under real-world conditions.
P6.1 Hypercare Period (Pilot Phase) 
Description:
In this sub-phase, the Consultant will provide intensive monitoring and support for the Pilot deployment of the EWS, ensuring that all modules function correctly and that users receive immediate assistance during the transition to full production use.
Key activities during this phase include:
· Intensive System Monitoring: For the first 8 weeks after Go-Live, the system will be closely observed to detect and resolve any performance, integration, or operational issues. Key indicators such as system uptime, data integrity, and response times will be continuously tracked.
· User Support and Troubleshooting - The Consultant shall provide real-time assistance to end-users, addressing any difficulties related to data access, system workflows, or integrations with external systems (e.g., PESTEXPERT, APIA, and ANM). A dedicated support team will be available to ensure minimal disruptions to daily operations.
· System Optimization - The system shall undergo continuous adjustments to enhance its speed, reliability, and scalability. This may involve modifying system configurations, database performance tuning, or refining notification settings to ensure optimal functionality.
· Issue Resolution and Bug Fixing - Any defects or inconsistencies identified during this period will be documented, prioritized, and resolved through system updates or patches. The Consultant will implement a structured approach to fixing errors without causing system downtime or regressions.
· User Feedback and Adjustments - The Consultant shall actively collect user feedback to assess the usability and effectiveness of the EWS modules. Necessary improvements to the user interface, notification settings, or data workflows will be implemented in collaboration with the Beneficiary during the P7 – Implement, Test and Validate Changes phase
· Knowledge Transfer and Documentation Updates - The Consultant will ensure that all system administration and operational knowledge is effectively transferred to the Beneficiary’s IT and operational teams. Training materials and user manuals will be updated based on system enhancements during this phase.
· Final System Stabilization - The objective of this phase is to ensure that the EWS is fully stabilized and operational. Once critical issues have been resolved and the system is functioning as expected, the EWS shall transition to normal operations, ready for broader deployment.
· During this phase, all application modules will be available for system users and stakeholders, but not operational from the production standpoint.

P6.2 Full-Scale Deployment Preparation 
Description:
Following the successful Pilot Go-Live and Hypercare period, the Consultant, in collaboration with the Beneficiary’s designated key personnel, will conduct a final review of the system’s readiness for full-scale deployment. This phase ensures that the system is fully optimized, scalable, and tailored to meet the operational needs of all targeted users before rolling out EWS across additional regions.
Key activities include:
· Finalizing System Configurations - The Consultant will review and adjust system settings to ensure that EWS is optimized for broader deployment. This includes fine-tuning geospatial data overlays, optimizing notification workflows, and refining data validation protocols.
· Operational Readiness Assessment - The system shall undergo final testing to confirm its ability to handle larger-scale operations, ensuring it can support increased data volumes, additional stakeholders, and extended geographic coverage.
· Support Structure Setup - The Consultant shall formalize user support strategies, ensuring that documentation, training materials, and help desk protocols are in place 
· Defining Adaptations and Enhancements: Any additional requirements identified during the Hypercare period shall be documented, analyzed, as necessary to refine the system before the broader rollout.
· Finalizing the Full Deployment Plan - The Consultant shall develop a comprehensive rollout strategy, defining key milestones, deployment schedules, and resource allocation for full-scale implementation. This plan will outline the phased expansion of EWS, ensuring minimal disruption to ongoing operations.
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The Implementation, Testing, and Validation phase ensures that all approved enhancements and refinements identified during previous phases are integrated, tested, and validated to optimize the Early Warning System (EWS). This phase focuses on improving the user experience, implementing functional updates, and validating compliance with technical and regulatory standards.
P7.1 Implement Approved Changes 
Description:
Following the design improvements in P7.1, the Consultant will proceed with the implementation of approved changes, ensuring that they align with the Beneficiary’s operational needs while maintaining system stability. The focus will be on enhancing system functionalities without disrupting ongoing operations.
Key activities include:
· Updating the Quality Assurance and Bulletin Drafting Module, ensuring improved data validation processes.
· Refining historical data retrieval functionalities, optimizing search performance and filtering capabilities.
· Enhancing bulletin generation and dissemination workflows, ensuring seamless notification delivery.
· Adjusting reporting capabilities, improving the customization and export options available to users.
Throughout this phase, the Consultant shall work collaboratively with the Beneficiary to ensure that each update is properly integrated, tested, and validated before deployment.

P7.2 Enhancements User Acceptance Testing (UAT) with Standard Compliance Validation 
Description:
The final stage of this phase involves conducting a comprehensive round of User Acceptance Testing (UAT) to ensure that all enhancements meet business, technical, security, and performance requirements as outlined in the project documentation and feedback received from system users and stakeholders. The Consultant shall update the test plan to accommodate the newly developed EWS functionalities/adjustments.
Key testing activities may include:
· Validating the accuracy of pest forecasts and risk assessments, ensuring that the updated system processes and disseminates alerts correctly.
· Testing the revised reporting functionalities, confirming that reports are generated with correct parameters and formats.
· Ensuring mobile application stability, verifying real-time alerting and offline accessibility.
· Testing all other implemented system changes, as resulted from the Hypercare and Stabilization phase
Additionally, the Consultant’s Authorized Compliance Officer shall be responsible for certifying that the system adheres to regulatory compliance standards, ensuring that all updates meet national and EU data protection and security guidelines.
Furthermore, all technical and support, as well as training materials shall be adjusted and all system users and stakeholders shall be updated with regard to system changes.
[bookmark: _Toc199312846][bookmark: _Toc204009750]P8. Full Deployment

The Full Deployment phase marks the transition of the Early Warning System (EWS) from Pilot implementation to full-scale operational deployment. This phase ensures that EWS is fully operational across all designated user groups, including ANF staff -data analysts. field reporters, and system administrators while maintaining system stability, security, and compliance with operational requirements.
During this phase, the Consultant and the Beneficiary shall review the Pilot phase outcomes, adjust system configurations as needed, and ensure a structured expansion of EWS to all relevant users and stakeholders. The deployment shall be phased and carefully managed to minimize disruptions and ensure smooth adoption across all identified operational teams.
Given the complexity of data synchronization, system integrations, and user onboarding, it is anticipated that each new user group should require approximately 25 working days
P8.1 System Expansion and User Onboarding
Description:
This sub-phase focuses on the structured expansion of EWS across all relevant operational groups, ensuring adoption, full system integration, and real-time data synchronization. The Consultant shall oversee the controlled onboarding of system users, ensuring they are properly trained, have access to relevant system functionalities, and can efficiently utilize EWS for risk forecasting, data validation, and reporting.
Key activities shall include:
· User Account Provisioning and Role Assignments – Ensuring all new users are registered in EWS, assigned appropriate access levels, and trained on their specific workflows.
· Data Synchronization and System Configuration – Finalizing historical data migration, live data feeds, and external system integrations (PESTEXPERT, APIA, ANM).
· Training and Support for New Users – Delivering structured onboarding sessions, including e-learning modules, user guides, and live Q&A sessions to ensure smooth adoption.
· Validation of Operational Workflows – Testing data validation, risk assessment, and reporting functionalities to confirm EWS aligns with real-world operational needs.
Each newly onboarded user group should undergo training, testing, and validation sessions to ensure a transition to full system use.
P8.2 Final Validation and Operational Readiness 
Relevant Sections:
Description:
Following the onboarding and system expansion in P8.1, the Consultant shall conduct a final validation phase to ensure full operational readiness of EWS. This should involve real-world scenario testing, stakeholder feedback collection, and final refinements to system configurations before transitioning EWS into standard operational use.
Key validation activities shall include:
· Ensuring bulletin dissemination workflows, verifying that notifications are properly generated and sent to relevant stakeholders.
· Confirming reporting accuracy and data integrity, ensuring that risk forecasts and analytics align with operational needs.
· Final security and compliance review, validating system access controls, audit logs, and data protection mechanisms should be fully functional.
At the end of this sub-phase, EWS shall be formally transitioned to full-scale operational use, with all user groups fully integrated and system workflows running as expected.
[bookmark: _Toc199312847][bookmark: _Toc204009751]P9. Support & Maintenance

The Support & Maintenance phase ensures that the Early Warning System (EWS) remains fully operational, secure, and adaptable throughout its lifecycle. During this period, the Consultant is responsible for providing comprehensive maintenance services, including corrective, preventive, adaptive, and perfective maintenance to address system issues, implement improvements, and accommodate changes in operational requirements.
Additionally, the Consultant shall oversee system updates, security enhancements, and compliance adjustments, ensuring that all modifications are properly documented to support future maintenance and troubleshooting.
P9.1 Production Support and Maintenance 
The production support and maintenance phase shall be carried out by the Consultant over a period of at least 24 months, from the completion of phase 8.2. Throughout this period, the Consultant shall provide technical and operational support to ensure EWS remains stable, scalable, and aligned with evolving user needs. Maintenance activities should be structured to cover:
· Preventive Maintenance – Proactively identifying and addressing potential issues to ensure system reliability.
· Corrective Maintenance – Fixing defects or performance bottlenecks detected through user reports or monitoring systems, 
· Adaptive Maintenance – Implementing modifications required due to changes in regulations, user workflows, or external data integrations (including adjustments to the pest-weather mapping table, at ANF’s request)
· Perfective Maintenance – Enhancing system performance, security, and usability based on feedback and technological advancements.
Key activities shall include:
· Routine system monitoring, ensuring up time, data integrity, and workflow efficiency.
· Bug fixes and performance optimization, maintaining real-time synchronization with PESTEXPERT, APIA, and ANM.
· Security updates, ensuring that authentication, encryption, and data protection measures align with national and EU compliance standards.
· User support and training refreshers, addressing evolving system needs.
· Ongoing updates to system documentation, reflecting modifications, feature enhancements, and best practices.
Deliverables:
1. Support and maintenance reports, detailing system performance, bug resolutions, and applied enhancements.
2. Updated security and compliance documentation, ensuring adherence to evolving regulatory requirements.
3. Revised user manuals and training materials, reflecting changes made during the maintenance period.

[bookmark: _Toc199312851][bookmark: _Toc199317890][bookmark: _Toc204009752]5.2 Reports - Deliverables Overview

The following table outlines the project reports, key deliverables and expected timeline for the main project milestones, which must be documented through specific reports. Each report shall include key deliverables required to validate the successful completion of the respective implementation phase and must be submitted for review and approval by the Acceptance 
Table 22 – Milestones and Deliverables
	Milestone
	Report No.
	Report name
	        Purpose and key deliverables
	Timeline

	





Analysis Phase completion
	




  
     R1
	





Analysis phase report
	This report marks the completion of the Planning and Analysis phase (M1 – M4). 
Key deliverables : 
            - Analysis phase report containing :
· business process analysis, potential refinements of technical and business requirements of this ToR,
· technical infrastructure planning and design.
· security framework used, and EWS’ integration plans with external systems. 
Additionally, the report should assess the estimated cloud resource requirements, including computed, storage, and network sizing. 
	T0 + 3 months (3 months from contract signing)

	




Completion of Pilot Implementation and Deployment in cloud environment
	





R2

	








Pilot Implementation and Deployment report

	· This report documents the completion of the design, development of EWS pilot, and EWS pilot deployment phases (M3 – M10) in the cloud environment. The report marks the development and configuration of all EWS modules.
Key deliverables:
· test scenarios report proposed for EWS compliance verification
· cloud configuration report
· EWS pilot compliance verification report  (all modules should comply with ToR’s requirements)
· mobile application submission report
· performance evaluation report (including stakeholders’ feedback)
· training completion report (for the pilot)
· internal testing reports (functional, performance, security and UAT)
·  source code for the EWS pilot
·  training manuals for the EWS pilot

	R1 +7 months
(7 months from R1 approval)  

	

Final  EWS Deployment and Operational Readiness
	



R3
	








Final EWS Deployment report
	This report shall confirm the successful full-scale deployment of the EWS for all users, regions and crops.
Key deliverables: 
· updated source code.
· updated training manuals.
· updated test scenarios report proposed for EWS compliance verification
· updated internal testing reports (functional, performance, security and UAT) - to include the adjustments or new functionalities of the EWS system.
· final testing and acceptance report that should certify that the EWS system meets all functional, security, and performance requirements, as defined in these ToR.
 
	R2 + 6 months (6 months from R2 approval





1. T0 + X means the report is due X months after the contract signing date.
· R# + X means the report is due X months  after the approval of the referenced report (R#).

Submission and Approval Process
All reports must be delivered to both ANF and RAPID-PMU, in two original copies (one per entity), in Romanian, signed by the Consultant, along with electronic versions.
If revisions are required, the Consultant must address modifications within 5 working days (or an agreed-upon extended timeframe).
[bookmark: _Toc204009753]5.3 Cybersecurity risks

The Consultant shall:
· Include in each periodic progress report a dedicated section describing the status of compliance with cybersecurity risk management practices, along with any foreseeable risk mitigation measures that may be required.
· Immediately notify the Client of any cybersecurity risks that could impact the consulting services, deliverables, or underlying digital infrastructure associated with the contract.
These obligations are mandatory throughout the duration of the assignment and are intended to ensure transparency and early mitigation of potential security threats.
6. [bookmark: _Toc204009754]Client’s Input and Counterpart Personnel

[bookmark: _Toc204009755]6.1 ANNEXES

The annexes mentioned in these ToRs are listed below.

[bookmark: _6.1.1_-_ANNEX][bookmark: _Toc204009756]6.1.1 - ANNEX 1.1.3 - BBCH Official Data Annex



[bookmark: _6.1.2_-_ANNEX][bookmark: _Toc204009757]6.1.2 - ANNEX 1.1.3 - Example Output Table of the Predictive Algorithm

Example Output Table of the Predictive Algorithm
The table below illustrates a sample output of the predictive algorithm, demonstrating how validated weather data, averaged over specific periods related to each pest or disease, is matched with crop types and BBCH stages. This matching process incorporates weather data from ANM to generate pest / disease occurrence probabilities. 
	Crop
	BBCH Stage
	Pest/Disease
	Probability (%)
	Contributing Factors (with Sample Weights)

	Wheat
	Flowering
	Ustilago tritici (Rust)
	85%
	- Air Temperature (30%): Favorable (15–25°C, averaged over pest-specific forecast period)
- Humidity (20%): High (>70%)
- Precipitation (10%): Moderate
- Soil Temperature (20%): Favorable (12–18°C)
- Soil Moisture (15%): Consistent (50–70%)
- Wind Speed (3%): Low (<10 km/h)
- Solar Radiation (5%): Sufficient (6–8 hours/day)
- Cloud Cover (2%): Moderate

	Corn
	Seedling
	Tanymecus dilaticollis
	75%
	- Air Temperature (30%): Favorable (>20°C, averaged over pest-specific forecast period)
- Soil Moisture (15%): Low (<40%)
- Soil Temperature (20%): Optimal (>15°C)
- Humidity (20%): Low- Precipitation (10%): Minimal
- Wind Speed (3%): Moderate (5–10 km/h)
- Solar Radiation (5%): Sufficient (>8 hours/day)

	Sunflower
	Maturity
	Sunflower Rust
	65%
	- Air Temperature (30%): Favorable (25–30°C, averaged over disease-specific forecast period)
- Humidity (20%): Moderate (50–70%)
- Precipitation (10%): Low
- Soil Temperature (20%): Consistent (20–25°C)
- Wind Speed (3%): Low (<10 km/h)
- Solar Radiation (5%): Sufficient (>6 hours/day)
- Cloud Cover (2%): High (>8 hours/day)

	Potato
	Vegetative
	Potato Late Blight
	90%
	- Air Temperature (30%): Favorable (10–18°C, averaged over pathogen development period)
- Humidity (20%): Prolonged (>80%)
- Precipitation (10%): Moderate- Soil Moisture (15%): High (>70%)
- Soil Temperature (20%): Consistent (10–15°C)
- Wind Speed (3%): Minimal (<5 km/h)

	Apple
	Fruit Ripening
	Apple Scab
	80%
	- Air Temperature (30%): Moderate (15–20°C, averaged over disease-specific forecast period)
- Humidity (20%): High (>85%)- Precipitation (10%): Sufficient
- Soil Temperature (20%): Consistent (12–18°C)
- Solar Radiation (5%): Low (<5 hours/day



Key Considerations:
· Weather data is averaged over durations tailored to the lifecycle of each pest or disease to ensure accurate probability assessments.
· Contributing factors include the weather data parameters, weighted according to their influence on pest and disease development.
· These parameters and weights will be finalized during the implementation phase in collaboration with ANF’s professional staff to ensure they align with operational needs and scientific standards.
Note: This example table is indicative. Final factor weights, forecast averaging periods, and contributing parameters will be validated and customized during the project’s analysis and implementation phases.

[bookmark: _6.1.3_-_ANNEX][bookmark: _Toc204009758]6.1.3 - ANNEX 1.1.3 – Pest-weather mapping table
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1. Technical Support Services
Throughout the duration of the contract and the warranty period, the Consultant shall provide:
· Technical support for the administration and management of the Cloud infrastructure on which the system operates.
· Technical support for all delivered components and system modules, ensuring continuous and optimal functionality, including: 
· System Administration and Configuration Module
· Quality Assurance and Bulletin Drafting Module
· Historical Data Management Module
· Bulletin Dissemination and Notification Module
· Mobile Application Module
· Audit and Compliance Monitoring Module
· Reporting Module
2. Help Desk Services
The Consultant’s Help Desk support shall be provided for all functions of the EWS, including the modules developed and updated as part of this contract.
The Bidder shall include in its offer details regarding helpdesk support and the organizational methods of the helpdesk team. The contact point should be available according to the ANF’s working schedule, ensuring that any incident is promptly reported and addressed.
Incident notification shall be carried out through a service desk (incident management solution) provided by the Consultant. This solution should:
 Receive and classify incidents based on priority.
 Resolve standard issues directly.
 Escalate complex issues (e.g., system bugs, integration failures) to higher-level technical support within the Consultant's team.
The Consultant’s Help Desk service shall:
· Manage complaints registered in the service desk provided by the Consultant.
· Register incidents in a centralized manner and monitor their resolution until confirmation is received from the initial user reporting the problem.
· Ensure the efficient handling and resolution of incidents while maintaining clear communication with ANF’s support team.
3. Help Desk Team Responsibilities
The Consultant’s Help Desk team must ensure:
· Reception of incidents from ANF users through the service desk provided by the Consultant
· Classification and prioritization of incidents, if not already assigned by ANF.
· Identification of the source of the reported problem.
· Escalation of unresolved incidents to higher support levels when necessary.
· Resolution of incidents based on feedback received from advanced support levels.
· Notification of users regarding the resolution of reported incidents.
· Management of modification requests and forwarding them to higher levels when needed.
· Maintenance of an incident database.
· Generation of periodic activity reports regarding managed incidents.

4. Incident Priority Levels

ANF establishes the following maximum resolution times for the incidents:
	Priority Level
	Severity
	Maximum Resolution Time

	Priority 4
	Very Low
	24 hours

	Priority 3
	Low
	16 hours

	Priority 2
	Medium
	8 hours

	Priority 1
	High
	4 hours



5. Incident Classification and Evaluation
ANF reserves the right to classify incidents according to their priority level, and this classification is binding for the Consultant.
The Consultant cannot modify the priority level assigned by ANF.
The priority levels apply to all incidents recorded in the incident management solution provided by the Consultant. ANF reserves the right to evaluate resolution quality and compliance with service level agreements (SLAs) to ensure proper incident handling and system reliability.
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[bookmark: _Toc204009760]6.2 Client’s input and responsibilities
ANF will oversee the implementation and management of the EWS by:
· Providing Information – Ensuring that all necessary data, reports, and regulatory guidelines are available for system development.
· Designating Points of Contact – Assigning personnel to interact with the Consultant, including: 
· Granting access to ANF systems and resources.
· Appointing a contract manager for oversight.
· Guidance for the preparation of the business analysis reports and their approval.
· Overseeing internal developer testing and approval of the reports, and internal testing at the level of ANF leading to system acceptance at the level of ANF.
Client’s (Project Management Unit - PMU RAPID) responsibilities:
· Acceptance for payments – Processing contract payments as per agreed contractual terms.
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Foreword


As all branches of science, the individual disciplines in agricultural plant
research also work more closely together, and, in addition, have become
more international. The exchange of new findings and joint work on projects
presuppose, however, that all those involved have the same understanding
of the terms they use. This calls the need for an extensively standardised
description of plant development stages in order of their phenological
characteristics and their coding.


The phenological development stages of plants are also used in
agricultural practice, agrometeorology and agricultural insurance, each with
its own varying individual objectives. Moreover, the applied botanical
sciences also make use of phenological development stages.


This book about plant development stages – and their corresponding
codes – aims at satisfying all these demands. Of particular significance is
the fact that the work appears in four languages and thus contributes to a
large extent to reducing linguistic communication problems. It thus fulfils in a
special way the intertwinement in research, trade, production and service
present today.


The book thanks its existence to the close co-operation between
scientists from variously oriented agricultural authorities and companies
from the chemical industry with agricultural research departments. It is
hoped that this fruitful co-operation, in the course of which knowledge has
been gathered by all sides over many years, will contribute to furnishing
decision makers with more surety, and will promote international co-
operation.


Prof. Dr. F. Klingauf


President of the
Federal Biological Research Centre
for Agriculture and Forestry,
Berlin and Braunschweig







Note of Thanks


This book was made possible by a joint initiative of the Institute for
Vegetables and Ornamentals in Großbeeren/Erfurt (IGZ), the German
Federal Office of Plant Varieties (BSA), the concerns Aventis, Bayer, BASF
and Syngenta, the German Agrochemical Association (IVA) and the German
Federal Biological Research Centre for Agriculture and Forestry (BBA). Not
only have these institutions and concerns provided substantial funds, but
also scientific and technical employees, whose joint work over several years
has made this book possible. Indispensable however has been the work of
numerous cooperating scientists and co-authors who have enabled the
description of the development stages of the crops with their crop specific
knowledge. I would like to thank them at this point for their help.


An essential aim of this book is to facilitate scientific communication on
an international level. Fortunately I was able to find specialist translators
.The Spanish translations were done by Mr. Enrique Gonzales Medina,
Bogotá/Kolumbien, Mr. José Antonio Guerra, Ciba, Barcelona, as well as Dr.
Herrman Bleiholder, BASF AG, who earns the credit for unifying versions in
the Spanish language from South America and Spain. The French text was
translated by Mrs. Sybil Rometsch, Université de Lausanne. The English
text was corrected by Dr. P. D. Lancashire, Bayer, Bury St. Edmunds, UK.


Mr. Ernst Halwaß from Nossen agreed as commercial artist to produce
the main part of the graphical representations, enabling the clear visual
portrayal of the important development stages of the particular crops.
Thanks go to him for the creation of drawings of all vegetable and fruit
plants, and those of the beet, potato, cotton, peanut, hop, faba bean,
sunflower, maize, soybean, musacea, coffe, olive and grapevine. Thanks
also to the Gesellschaft der Freunde und Förderer der Biologischen
Bundesanstalt for financing the pictures and Mr. Tottman and Mrs. Broad for
their drawings of cereals.


The authors would also like to thank those colleagues who carried out
the necessary technical work with so much patience and perseverance.


The production of a book in this form requires substantial financial
means. We would therefore like to thank the following companies  and
institutions at this point for the financial resources provided: Aventis, BASF,
Bayer, Syngenta, Dow Elanco, Du Pont de Nemours, Rhône-Poulenc Agro,
and the German Agrochemical Association (IVA).


Uwe Meier







The extended BBCH-scale
Hack et al., 1992


The extended BBCH-scale is a system for a uniform coding of phenologically
similar growth stages of all mono- and dicotyledonous plant species.
It results from teamwork between the German Federal Biological Research
Centre for Agriculture and Forestry (BBA), the German Federal Office of
Plant Varieties (BSA), the German Agrochemical Association (IVA) and the
Institute for Vegetables and Ornamentals in Grossbeeren/Erfurt, Germany
(IGZ). The decimal code, which is divided into principal and secondary
growth stages, is based on the well-known cereal code developed by ZADOKS
et al. (1974) in order to avoid major changes from this widely used phenological
key.The abbreviation BBCH derives from Biologische Bundesanstalt,
Bundessortenamt and CHemical industry.


The basic principles of the scale


– The general scale forms the framework within which the individual scales
are developed. It can also be used for those plant species for which no
special scale is currently available.


– Similar phenological stages of each plant species are given the same
code.


– For each code, a description is given, and for some important stages,
drawings are included.


– For the description of the phenological development stages, clear and
easily recognised (external) morphological characte-ristics are used.


– Except where stated  otherwise, only the development of the main stem is
taken into consideration.


– The growth stages refer to representative individual plants within the crop
stand. Crop stand characteristics may also be considered.


– Relative values relating to species- and/or variety-specific ultimate sizes
are used for the indication of sizes.


– The secondary growth stages 0 to 8 correspond to the respective ordinal
numbers or percentage values. For example stage 3 could represent:
3rd true leaf, 3rd tiller, 3rd node or 30% of the final length or size typical of
the species or 30% of the flowers open.


– Post harvest or storage treatment is coded 99.
– Seed treatment before planting is coded 00.


Organisation of the scale


The entire developmental cycle of the plants is subdivided into ten clearly
recognizable and distinguishable longer-lasting developmental phases. These
principal growth stages are described using numbers from 0 to 9 in ascending
order (see Figures 1a and b). The principal growth stages are described
in Table 1. Owing to the very many different plant species there may be shifts
in the course of the development or certain stages may even be omitted.







The principal growth stages need not proceed in the strict sequence
defined by the ascending order of the figures, but can occasionally also
proceed in parallel.


Table 1: 


Principal growth stages


Stage Description


0 Germination / sprouting / bud development


1 Leaf development (main shoot)


2 Formation of side shoots / tillering


3 Stem elongation or rosette growth / shoot development
(main shoot)


4 Development of harvestable vegetative plant parts or vegetatively
propagated organs / booting (main shoot)


5 Inflorescence emergence (main shoot) / heading


6 Flowering (main shoot)


7 Development of fruit


8 Ripening or maturity of fruit and seed


9 Senescence, beginning of dormancy


If two or more principal growth stages proceed in parallel, both can be
indicated by using a diagonal stroke (example 16/22). If only one stage is to
be indicated, either the more advanced growth stage must be chosen or
the principal growth stage of particular interest, depending upon the plant
species.
The principal growth stages alone are not sufficient to define exactly
application or evaluation dates, since they always describe time spans in the
course of the development of a plant.
Secondary stages are used if points of time or steps in the plant
development must be indicated precisely. In contrast to the principal growth
stages they are defined as short developmental steps characteristic of the
respective plant species, which are passed successively during the respective
principal growth stage. They are also coded by using the figures 0 to 9.
The combination of figures for the principal and the secondary stages, results in
the two-digit code.
The two-digit code is a scale which offers the possibility of precisely defining
all phenological growth stages for the majority of plant species.
Only in the case of some plant species (e.g. cucumber, onion, potato, soybean,
tomato) is further subdivision necessary within a principal growth stage
beyond that possible using the secondary stages from 0 to 9.
For these cases a three-digit scale is presented alongside the two-digit scale.
This involves the inclusion of the so-called mesostage between the principal
and the secondary stage, which provides a further subdivision with figures
0 and 1 describing the development on the main stem and figures 2 to 9







that of the side shoots 2nd to 9th order (see Figures 1a and b). In this way
up to 19 leaves can be counted on the main stem or the branching can
be described.
The BBCH-scales allow the comparison of individual codes only within one
principal growth stage: an arithmetically greater code indicates a plant
at a later growth stage. Sorting codes into numerical order therefore allows
a listing in order of the stage of plant development.
The time span of certain developmental phases of a plant can be exactly
defined and coded by indicating two stages. For this purpose two codes are
connected with a hyphen. Thus, for instance, the code 51–69 describes the
developmental phase from the appearance of the first inflorescence or
flower buds until the end of flowering. This allows the computer-supported
monitoring of crop stands.
For a uniform coding which covers the maximum number of plant species,
it is necessary to use primarily phenological criteria rather than homologous
or analogous stages. Thus, for instance, germination of plants from true
seed and sprouting from buds are classified in one principal growth stage,
the principal growth stage 0, even though they are completely different
biological processes.
In case of the BBCH-scales the descriptions are based on the actual
characteristic features of the individual plant. If the scales are used for the
definition of the development stage of a plant stand, the description
should apply to at least 50% of the plants.
Greater differences in the course of the development of different plant
groupshave to be taken into consideration for the description of the general
scale (see 1.2). This problem is dealt with by offering several definitions
for one specific stage wherever the formulation of a uniform text is impossible.
The following letters show to which plant group the respective definition refers.


Figures 1a and b:
Subdivision of the developmental cycle of plants into principal and
secondary stages (a) and into principal, meso- and secondary stages (b).
The mesostages are inserted between the principal and the secondary
stages. Modified according to a draft by A. Witzenberger.











The extended BBCH-scale, general Hack et al., 1992


D = Dicotyledons
M = Monocotyledons
V = Development from vegetative parts or propagated organs.
G = Gramineae
P = Perennial plants


No code letter is used if the description applies to all groups of plants.


Code Description


Principal growth stage 0: Germination, sprouting, 
bud development


00 Dry seed (seed dressing takes place at stage 00)
P, V Winter dormancy or resting period


01 Beginning of seed imbibition;
P, V Beginning of bud swelling


03 Seed imbibition complete;
P, V End of bud swelling


05 Radicle (root) emerged from seed;
P, V Perennating organs forming roots


06 Elongation of radicle, formation of root hairs and/or lateral roots
07 G Coleoptile emerged from caryopsis;


D, M Hypocotyl with cotyledons or shoot breaking through seed coat;
P, V Beginning of sprouting or bud breaking


08 D Hypocotyl with cotyledons growing towards soil surface;
P, V Shoot growing towards soil surface


09 G Emergence: Coleoptile breaks through soil surface;
D, M Emergence: Cotyledons break through soil surface


(except hypogeal germination);
D, V Emergence: Shoot/leaf breaks through soil surface;
P Bud shows green tips


Principal growth stage 1: Leaf development (main shoot)


10 G First true leaf emerged from coleoptile;
D, M Cotyledons completely unfolded;
P First leaves separated


11 First true leaf, leaf pair or whorl unfolded;
P First leaves unfolded


12 2 true leaves, leaf pairs or whorls unfolded
13 3 true leaves, leaf pairs or whorls unfolded
1 . Stages continuous till . . .
19 9 or more true leaves, leaf pairs or whorls unfolded







The extended BBCH-scale, general Hack et al., 1992


Code Description


Principal growth stage 2: Formation of side shoots/tillering


21 First side shoot visible;
G First tiller visible


22 2 side shoots visible;
G 2 tillers visible


23 3 side shoots visible;
G 3 tillers visible


2 . Stages continuous till . . .
29 9 or more side shoots visible;


G 9 or more tillers visible


Principal growth stage 3: Stem elongation or rosette growth,
shoot development (main shoot)


31 Stem (rosette) 10% of final length (diameter);
G 1 node detectable


32 Stem (rosette) 20% of final length (diameter);
G 2 nodes detectable


33 Stem (rosette) 30% of final length (diameter);
G 3 nodes detectable


3 . Stages continuous till . . .
39 Maximum stem length or rosette diameter reached;


G 9 or more nodes detectable


Principal growth stage 4: Development of harvestable
vegetative plant parts or vegetatively propagated
organs/booting (main shoot)


40 Harvestable vegetative plant parts or vegetatively propagated
organs begin to develop


41 G Flag leaf sheath extending
43 Harvestable vegetative plant parts or vegetatively propagated


organs have reached 30% of final size;
G Flag leaf sheath just visibly swollen (mid-boot)


45 Harvestable vegetative plant parts or vegetatively propagated
organs have reached 50% of final size;


G Flag leaf sheath swollen (late-boot)
47 Harvestable vegetative plant parts or vegetatively propagated


organs have reached 70% of final size;
G Flag leaf sheath opening


49 Harvestable vegetative plant parts or vegetatively propagated
organs have reached final size;


G First awns visible







The extended BBCH-scale, general Hack et al., 1992


Code Description


Principal growth stage 5: Inflorescence emergence
(main shoot) / heading


51 Inflorescence or flower buds visible;
G Beginning of heading


55 First individual flowers visible (still closed);
G Half of inflorescence emerged (middle of heading)


59 First flower petals visible (in petalled forms);
G Inflorescence fully emerged (end of heading)


Principal growth stage 6: Flowering (main shoot)


60 First flowers open (sporadically)
61 Beginning of flowering: 10% of flowers open
62 20% of flowers open
63 30% of flowers open
64 40% of flowers open
65 Full flowering: 50% of flowers open, first petals may be fallen
67 Flowering finishing: majority of petals fallen or dry
69 End of flowering: fruit set visible


Principal growth stage 7: Development of fruit


71 10% of fruits have reached final size or fruit has reached 
10% of final size1


G Caryopsis watery ripe
72 20% of fruits have reached final size or fruit has reached 


20% of final size1


73 30% of fruits have reached final size or fruit has reached 
30% of final size1


G Early milk
74 40% of fruits have reached final size or fruit has reached 


40% of final size1


75 50% of fruits have reached final size or fruit has reached 
50% of final size1


G Milky ripe, medium milk
76 60% of fruits have reached final size or fruit has reached 


60% of final size1


77 70% of fruits have reached final size or fruit has reached 
70% of final size1


G Late milk
78 80% of fruits have reached final size or fruit has reached 


80% of final size1


79 Nearly all fruits have reached final size1


1 This stage is not used, if the main fruit growth happens in principal growth stage 8







The extended BBCH-scale, general Hack et al., 1992


Code Description


Principal growth stage 8: Ripening or maturity of fruit and seed


81 Beginning of ripening or fruit colouration
85 Advanced ripening or fruit colouration;


G Dough stage
87 Fruit begins to soften (species with fleshy fruit)
89 Fully ripe: fruit shows fully-ripe colour, beginning of fruit abscission


Principal growth stage 9: Senescence, beginning of dormancy


91 P Shoot development completed, foliage still green
93 Beginning of leaf-fall
95 50% of leaves fallen
97 End of leaf fall, plants or above ground parts dead or dormant;


P Plant resting or dormant
99 Harvested product (post-harvest or storage treatment is applied


at stage 99)







The extended BBCH-scale, for specific crops


Cereals Witzenberger et al., 1989; Lancashire et al., 1991


Phenological growth stages and BBCH-identification keys
of cereals 
(wheat = Triticum sp. L., barley = Hordeum vulgare L., oat = Avena sativa L.,
rye = Secale cereale L.)


Code Description


Principal growth stage 0: Germination


00 Dry seed (caryopsis)
01 Beginning of seed imbibition
03 Seed imbibition complete
05 Radicle emerged from caryopsis
06 Radicle elongated, root hairs and/or side roots visible
07 Coleoptile emerged from caryopsis
09 Emergence: coleoptile penetrates soil surface (cracking stage)


Principal growth stage 1: Leaf development1, 2


10 First leaf through coleoptile
11 First leaf unfolded
12 2 leaves unfolded
13 3 leaves unfolded
1 . Stages continuous till . . .
19 9 or more leaves unfolded


Principal growth stage 2: Tillering3


20 No tillers
21 Beginning of tillering: first tiller detectable
22 2 tillers detectable
23 3 tillers detectable
2 . Stages continuous till . . .
29 End of tillering. Maximum no. of tillers detectable


1 A leaf is unfolded when its ligule is visible or the tip of the next leaf is visible
2 Tillering or stem elongation may occur earlier than stage 13; in this case continue


with stages 21
3 If stem elongation begins before the end of tillering continue with stage 30







Cereals Witzenberger et al., 1989; Lancashire et al., 1991


Phenological growth stages and BBCH-identification keys
of cereals 


Code Description


Principal growth stage 3: Stem elongation


30 Beginning of stem elongation: pseudostem and tillers erect,
first internode begins to elongate, top of inflorescence at least
1 cm above tillering node


31 First node at least 1 cm above tillering node
32 Node 2 at least 2 cm above node 1
33 Node 3 at least 2 cm above node 2
3 . Stages continuous till . . .
37 Flag leaf just visible, still rolled
39 Flag leaf stage: flag leaf fully unrolled, ligule just visible


Principal growth stage 4: Booting


41 Early boot stage: flag leaf sheath extending
43 Mid boot stage: flag leaf sheath just visibly swollen
45 Late boot stage: flag leaf sheath swollen
47 Flag leaf sheath opening
49 First awns visible (in awned forms only)


Principal growth stage 5: Inflorescence emergence, heading


51 Beginning of heading: tip of inflorescence emerged from sheath,
first spikelet just visible


52 20% of inflorescence emerged
53 30% of inflorescence emerged
54 40% of inflorescence emerged
55 Middle of heading: half of inflorescence emerged
56 60% of inflorescence emerged
57 70% of inflorescence emerged
58 80% of inflorescence emerged
59 End of heading: inflorescence fully emerged


Principal growth stage 6: Flowering, anthesis


61 Beginning of flowering: first anthers visible
65 Full flowering: 50% of anthers mature 
69 End of flowering: all spikelets have completed flowering but


some dehydrated anthers may remain


Principal growth stage 7: Development of fruit


71 Watery ripe: first grains have reached half their final size
73 Early milk
75 Medium milk: grain content milky, grains reached final size,


still green
77 Late milk







Cereals Witzenberger et al., 1989; Lancashire et al., 1991


Phenological growth stages and BBCH-identification keys
of cereals 


Code Description


Principal growth stage 8: Ripening


83 Early dough
85 Soft dough: grain content soft but dry. Fingernail impression not held
87 Hard dough: grain content solid. Fingernail impression held
89 Fully ripe: grain hard, difficult to divide with thumbnail


Principal growth stage 9: Senescence


92 Over-ripe: grain very hard, cannot be dented by thumbnail
93 Grains loosening in day-time
97 Plant dead and collapsing
99 Harvested  product







Cereals


  1989: Bayer







Cereals







Rice Lancashire et al., 1991


Phenological growth stages and BBCH-identification keys of rice 
(Oryza sativa L.)


Code Description


Principal growth stage 0: Germination


00 Dry seed (caryopsis)
01 Beginning of seed imbibition
03 Seed imbibition complete (pigeon breast)
05 Radicle emerged from caryopsis
06 Radicle elongated, root hairs and/or side roots visible
07 Coleoptile emerged from caryopsis 


(in water-rice this stage occurs before stage 05)
09 Imperfect leaf emerges (still rolled) at the tip of the coleoptile


Principal growth stage 1: Leaf development 1, 2


10 Imperfect leaf unrolled, tip of first true leaf visible
11 First leaf unfolded
12 2 leaves unfolded
13 3 leaves unfolded
1 . Stages continuous till . . .
19 9 or more leaves unfolded


Principal growth stage 2: Tillering3


21 Beginning of tillering: first tiller detectable
22 2 tillers detectable
23 3 tillers detectable
2 . Stages continuous till ...
29 Maximum number of tillers detectable


Principal growth stage 3: Stem elongation


30 Panicle initiation or green ring stage: chlorophyll accumulates
in the stem tissue, forming a green ring


32 Panicle formation: panicle 1–2 mm in length
34 Internode elongation or jointing stage: internodes begin to


elongate, panicle more than 2 mm long (variety-dependent)
37 Flag leaf just visible, still rolled, panicle moving upwards
39 Flag leaf stage: flag leaf unfolded, collar regions (auricle and


ligule) of flag leaf and penultimate leaf aligned (pre-boot stage)


1 A leaf is unfolded when its ligule is visible or the tip of the next leaf is visible
2 Tillering or stem elongation may occur earlier than stage 13; in this case continue


with stages 21 or 30
3 If stem elongation begins before the end of tillering continue with stage 30







Rice Lancashire et al., 1991


Phenological growth stages and BBCH-identification keys of rice 


Code Description


Principal growth stage 4: Booting


41 Early boot stage: upper part of stem slightly thickened,
sheath of flag leaf about 5 cm out of penultimate leaf sheath


43 Mid boot stage: sheath of flag leaf 5–10 cm out of the
penultimate leaf sheath


45 Late boot stage: flag leaf sheath swollen, sheath of flag leaf
more than 10 cm out of penultimate leaf sheath


47 Flag leaf sheath opening
49 Flag leaf sheath open


Principal growth stage 5: Inflorescence emergence, heading4


51 Beginning of panicle emergence: tip of inflorescence emerged
from sheath


52 20% of panicle emerged
53 30% of panicle emerged
54 40% of panicle emerged
55 Middle of panicle emergence: neck node still in sheath
56 60% of panicle emerged
57 70% of panicle emerged
58 80% of panicle emerged
59 End of panicle emergence: neck node level with the flag leaf


auricle, anthers not yet visible


Principal growth stage 6: Flowering, anthesis


61 Beginning of flowering: anthers visible at top of panicle
65 Full flowering: anthers visible on most spikelets
69 End of flowering: all spikelets have completed flowering but


some dehydrated anthers may remain


Principal growth stage 7: Development of fruit


71 Watery ripe: first grains have reached half their final size
73 Early milk
75 Medium milk: grain content milky
77 Late milk


Principal growth stage 8: Ripening


83 Early dough
85 Soft dough: grain content soft but dry, fingernail impression


not held, grains and glumes still green
87 Hard dough: grain content solid, fingernail impression held
89 Fully ripe: grain hard, difficult to divide with thumbnail


4 Flowering usually starts before stage 55; continue with principal stage 6







Rice Lancashire et al., 1991


Phenological growth stages and BBCH-identification keys of rice 


Code Description


Principal growth stage 9: Senescence


92 Over-ripe: grain very hard, cannot be dented by thumbnail
97 Plant dead and collapsing
99 Harvested product







Rice


  1989: Bayer


Detail







Rice


Collar regions
aligned


Detail


Neck node and
auricle coincide


(Ripening)







Maize Weber and Bleiholder, 1990; Lancashire et al., 1991


Phenological growth stages and BBCH-identification 
keys of maize 
(Zea mays L.)


Code Description


Principal growth stage 0: Germination


00 Dry seed (caryopsis)
01 Beginning of seed imbibition
03 Seed imbibition complete
05 Radicle emerged from caryopsis
06 Radicle elongated, root hairs and/or side roots visible
07 Coleptile emerged from caryopsis
09 Emergence: coleoptile penetrates soil surface (cracking stage)


Principal growth stage 1: Leaf development1, 2


10 First leaf through coleoptile
11 First leaf unfolded
12 2 leaves unfolded
13 3 leaves unfolded
1 . Stages continuous till . . .
19 9 or more leaves unfolded


Principal growth stage 3: Stem elongation


30 Beginning of stem elongation
31 First node detectable
32 2 nodes detectable
33 3 nodes detectable
3 . Stages continuous till . . .
39 9 or more nodes detectable3


Principal growth stage 5: Inflorescence emergence, heading


51 Beginning of tassel emergence: tassel detectable at top of stem
53 Tip of tassel visible
55 Middle of tassel emergence: middle of tassel begins to separate
59 End of tassel emergence: tassel fully emerged and separated


1 A leaf may be described as unfolded when its ligule is visible or the tip of next
leaf is visible


2 Tillering or stem elongation may occur earlier than stage 19; in this case continue
with principal growth stage 3


3 In maize, tassel emergence may occur earlier, in this case continue with principal
growth stage 5







Maize Weber and Bleiholder, 1990; Lancashire et al., 1991


Phenological growth stages and BBCH-identification 
keys of maize 


Code Description


Principal growth stage 6: Flowering, anthesis


61 Male: stamens in middle of tassel visible
Female: tip of ear emerging from leaf sheath


63 Male: beginning of pollen shedding
Female: tips of stigmata visible


65 Male: upper and lower parts of tassel in flower
Female: stigmata fully emerged


67 Male: flowering completed
Female: stigmata drying


69 End of flowering: stigmata completely dry


Principal growth stage 7: Development of fruit


71 Beginning of grain development: kernels at blister stage, about
16% dry matter


73 Early milk
75 Kernels in middle of cob yellowish-white (variety-dependent),


content milky, about 40% dry matter
79 Nearly all kernels have reached final size


Principal growth stage 8: Ripening


83 Early dough: kernel content soft, about 45% dry matter 
85 Dough stage: kernels yellowish to yellow (variety dependent),


about 55% dry matter
87 Physiological maturity: black dot/layer visible at base of kernels,


about 60% dry matter
89 Fully ripe: kernels hard and shiny, about 65% dry matter


Principal growth stage 9: Senescence


97 Plant dead and collapsing
99 Harvested product







Maize


  1989: BASF AG







Maize







Oilseed rape Weber and Bleiholder, 1990; Lancashire et al., 1991


Phenological growth stages and BBCH-identification keys
of oilseed rape
(Brassica napus L. ssp. napus)


Code Description


Principal growth stage 0: Germination


00 Dry seed
01 Beginning of seed imbibition
03 Seed imbibition complete
05 Radicle emerged from seed
07 Hypocotyl with cotyledons emerged from seed
08 Hypocotyl with cotyledons growing towards soil surface
09 Emergence: cotyledons emerge through soil surface


Principal growth stage 1: Leaf development1


10 Cotyledons completely unfolded
11 First leaf unfolded
12 2 leaves unfolded
13 3 leaves unfolded
1 . Stages continuous till . . .
19 9 or more leaves unfolded


Principal growth stage 2: Formation of side shoots


20 No side shoots
21 Beginning of side shoot development: first side shoot detectable
22 2 side shoots detectable
23 3 side shoots detectable
2 . Stages continuous till . . .
29 End of side shoot development: 9 or more side shoots


detectable


Principal growth stage 3: Stem elongation2


30 Beginning of stem elongation: no internodes (“rosette”)
31 1 visibly extended internode
32 2 visibly extended internodes
33 3 visibly extended internodes
3 . Stages continuous till . . .
39 9 or more visibly extended internodes


1 Stem elongation may occur earlier than stage stage 19; in this case continue with
stage 20


2 Visibly extended internode n develops between leaf n and leaf n+1







Oilseed rape Weber and Bleiholder, 1990; Lancashire et al., 1991


Phenological growth stages and BBCH-identification keys
of oilseed rape


Code Description


Principal growth stage 5: Inflorescence emergence


50 Flower buds present, still enclosed by leaves
51 Flower buds visible from above (“green bud”)
52 Flower buds free, level with the youngest leaves
53 Flower buds raised above the youngest leaves
55 Individual flower buds (main inflorescence) visible but still closed
57 Individual flower buds (secondary inflorescences) visible but still


closed
59 First petals visible, flower buds still closed (“yellow bud”)


Principal growth stage 6: Flowering


60 First flowers open
61 10% of flowers on main raceme open, main raceme elongating
62 20% of flowers on main raceme open
63 30% of flowers on main raceme open
64 40% of flowers on main raceme open
65 Full flowering: 50% flowers on main raceme open, 


older petals falling
67 Flowering declining: majority of petals fallen
69 End of flowering


Principal growth stage 7: Development of fruit


71 10% of pods have reached final size
72 20% of pods have reached final size
73 30% of pods have reached final size
74 40% of pods have reached final size
75 50% of pods have reached final size
76 60% of pods have reached final size
77 70% of pods have reached final size
78 80% of pods have reached final size
79 Nearly all pods have reached final size







Oilseed rape Weber and Bleiholder, 1990; Lancashire et al., 1991


Phenological growth stages and BBCH-identification keys
of oilseed rape


Code Description


Principal growth stage 8: Ripening


80 Beginning of ripening: seed green, filling pod cavity
81 10% of pods ripe, seeds dark and hard
82 20% of pods ripe, seeds dark and hard
83 30% of pods ripe, seeds dark and hard
84 40% of pods ripe, seeds dark and hard
85 50% of pods ripe, seeds dark and hard
86 60% of pods ripe, seeds dark and hard
87 70% of pods ripe, seeds dark and hard
88 80% of pods ripe, seeds dark and hard
89 Fully ripe: nearly all pods ripe, seeds dark and hard


Principal growth stage 9: Senescence


97 Plant dead and dry
99 Harvested product







Oilseed rape


  1990: BASF AG


51 (Detail)







Oilseed rape


53 (Detail)







Faba bean Weber and Bleiholder, 1990; Lancashire et al., 1991


Phenological growth stages and BBCH-identification keys
of faba bean 
(Vicia faba L.)


Code Description


Principal growth stage 0: Germination


00 Dry seed
01 Beginning of seed imbibition
03 Seed imbibition complete
05 Radicle emerged from seed
07 Shoot emerged from seed (plumule apparent)
08 Shoot growing towards soil surface
09 Emergence: shoot emerges through soil surface


Principal growth stage 1: Leaf development1


10 Pair of scale leaves visible (may be eaten or lost)
11 First leaf unfolded
12 2 leaves unfolded
13 3 leaves unfolded
1 . Stages continuous till . . .
19 9 or more leaves unfolded


Principal growth stage 2: Formation of side shoots


20 No side shoots
21 Beginning of side shoot development: first side shoot detectable
22 2 side shoots detectable
23 3 side shoots detectable
2 . Stages continuous till . . .
29 End of side shoot development: 9 or more side shoots detectable


Principal growth stage 3: Stem elongation


30 Beginning of stem elongation
31 One visibly extended internode2


32 2 visibly extended internodes
33 3 visibly extended internodes
3 . Stages continuous till . . .
39 9 or more visibly extended internodes


1 Stem elongation may occur earlier than stage 19; in this case continue with the
principal stage 3


2 First internode extends from the scale leaf node to the first true leaf node







Faba bean Weber and Bleiholder, 1990; Lancashire et al., 1991


Phenological growth stages and BBCH-identification keys
of faba bean 


Code Description


Principal growth stage 5: Inflorescence emergence


50 Flower buds present, still enclosed by leaves
51 First flower buds visible outside leaves
55 First individual flower buds visible outside leaves but still closed
59 First petals visible, many individual flower buds, still closed


Principal growth stage 6: Flowering


60 First flowers open
61 Flowers open on first raceme
63 Flowers open 3 racemes per plant
65 Full flowering: flowers open on 5 racemes per plant
67 Flowering declining
69 End of flowering


Principal growth stage 7: Development of fruit


70 First pods have reached final length (“flat pod”)
71 10% of pods have reached final length
72 20% of pods have reached final length
73 30% of pods have reached final length
74 40% of pods have reached final length
75 50% of pods have reached final length
76 60% of pods have reached final length
77 70% of pods have reached final length
78 80% of pods have reached final length
79 Nearly all pods have reached final length


Principal growth stage 8: Ripening


80 Beginning of ripening: seed green, filling pod cavity
81 10% of pods ripe, seeds dry and hard
82 20% of pods ripe, seeds dry and hard
83 30% of pods ripe and dark, seeds dry and hard
84 40% of pods ripe and dark, seeds dry and hard
85 50% of pods ripe and dark, seeds dry and hard
86 60% of pods ripe and dark, seeds dry and hard
87 70% of pods ripe and dark, seeds dry and hard
88 80% of pods ripe and dark, seeds dry and hard
89 Fully ripe: nearly all pods dark, seeds dry and hard







Faba bean Weber and Bleiholder, 1990; Lancashire et al., 1991


Phenological growth stages and BBCH-identification keys
of faba bean 


Code Description


Principal growth stage 9: Senescence


93 Stems begin to darken
95 50% of stems brown or black
97 Plant dead and dry
99 Harvested product







Faba bean







Sunflower Weber and Bleiholder, 1990; Lancashire et al., 1991


Phenological growth stages and BBCH-identification keys
of sunflower 
(Helianthus annuus L.)


Code Description


Principal growth stage 0: Germination


00 Dry seed (achene)
01 Beginning of seed imbibition
03 Seed imbibition complete
05 Radicle emerged from seed
06 Radicle elongated, root hairs developing
07 Hypocotyl with cotyledons emerged from seed
08 Hypocotyl with cotyledons growing towards soil surface
09 Emergence: cotyledons emerge through soil surface


Principal growth stage 1: Leaf development1


10 Cotyledons completely unfolded
12 2 leaves (first pair) unfolded
14 4 leaves (second pair) unfolded
15 5 leaves unfolded
16 6 leaves unfolded
17 7 leaves unfolded
18 8 leaves unfolded
19 9 or more leaves unfolded


Principal growth stage 3: Stem elongation


30 Beginning of stem elongation
31 1 visibly extended internode
32 2 visibly extended internodes
33 3 visibly extended internodes
3 . Stages continuous till . . .
39 9 or more visibly extended internodes


Principal growth stage 5: Inflorescence emergence


51 Inflorescence just visible between youngest leaves
53 Inflorescence separating from youngest leaves, bracts


distinguishable from foliage leaves
55 Inflorescence separated from youngest foliage leaf
57 Inflorescence clearly separated from foliage leaves
59 Ray florets visible between the bracts; inflorescence still closed


1 Stem elongation may occur earlier than stage 19; in this case continue with the
principal stage 3







Sunflower Weber and Bleiholder, 1990; Lancashire et al., 1991


Phenological growth stages and BBCH-identification keys
of sunflower 


Code Description


Principal growth stage 6: Flowering


61 Beginning of flowering: ray florets extended, disc florets visible
in outer third of inflorescence


63 Disc florets in outer third of inflorescence in bloom
(stamens and stigmata visible)


65 Full flowering: disc florets in middle third of inflorescence
in bloom (stames and stigmata visible)


67 Flowering declining: disc florets in inner third of inflorescence
in bloom (stames and stigmata visible)


69 End of flowering: most disc florets have finished flowering,
ray florets dry or fallen


Principal growth stage 7: Development of fruit


71 Seeds on outer edge of the inflorescence are grey and have
reached final size


73 Seeds on outer third of the inflorescence are grey and have
reached final size


75 Seeds on middle third of the inflorescence are grey and have
reached final size


79 Seeds on inner third of the inflorescence are grey and have
reached final size


Principal growth stage 8: Ripening


80 Beginning of ripening: seeds on outer third of anthocarp black
and hard. Back of anthocarp still green


81 Seeds on outer third of anthocarp dark and hard.
Back ofanthocarp still green


83 Dark of anthocarp yellowish-green, bracts still green.
Seeds about 50% dry matter


85 Seeds on middle third of anthocarp dark and hard.
Back of anthocarp yellow, bracts brown edged.
Seeds about 60% dry matter


87 Physiological ripeness: back of the anthocarp yellow.
Bracts marbled brown. Seeds about 75–80% dry matter


89 Fully ripe: seeds on inner third of anthocarp dark and hard.
Back of anthocarp brown. Bracts brown.
Seeds about 85% dry matter


Principal growth stage 9:


92 Over ripe, seeds over 90% dry matter
97 Plant dead and dry
99 Harvested product







Sunflower


  1994: BASF AG







Sunflower







Beet Meier et al., 1993


Phenological growth stages and BBCH-identification keys
of beet 
(Beta vulgaris L. ssp. vulgaris)


Code Description


Principal growth stage 0: Germination


00 Dry seed
01 Beginning of imbibition: seeds begins to take up water
03 Seed imbibition complete (pellet cracked)
05 Radicle emerged from seed (pellet)
07 Shoot emerged from seed (pellet)
09 Emergence: shoot emerges through soil surface


Principal growth stage 1: Leaf development (youth stage)


10 First leaf visible (pinhead-size): cotyledons horizontally unfolded
11 First pair of leaves visible, not yet unfolded (pea-size)
12 2 leaves (first pair of leaves) unfolded
14 4 leaves (2nd pair of leaves) unfolded
15 5 leaves unfolded
1 . Stages continuous till . . .
19 9 and more leaves unfolded


Principal growth stage 3: Rosette growth (crop cover)


31 Beginning of crop cover: leaves cover 10% of ground
32 Leaves cover 20% of ground
33 Leaves cover 30% of ground
34 Leaves cover 40% of ground
35 Leaves cover 50% of ground
36 Leaves cover 60% of ground
37 Leaves cover 70% of ground
38 Leaves cover 80% of ground
39 Crop cover complete: leaves cover 90% of ground


Principal growth stage 4: Development of harvestable
vegetative plant parts  Beet root


49 Beet root has reached harvestable size


Principal growth stage 5: Inflorescence emergence 
(2nd year of growth)


51 Beginning of elongation of main stem
52 Main stem 20 cm long
53 Side shoot buds visible on main stem
54 Side shoots clearly visible on main stem
55 First individual flower buds on side shoots visible
59 First bracts visible; flower buds still closed







Beet Meier et al., 1993


Phenological growth stages and BBCH-identification keys
of beet 


Code Description


Principal growth stage 6: Flowering


60 First flowers open 
61 Beginning of flowering: 10% of flowers open
62 20% of flowers open
63 30% of flowers open
64 40% of flowers open
65 Full flowering: 50% of flowers open
67 Flowering declining: 70% of flowers open or dry
69 End of flowering: all flowers dry, fruit set visible


Principal growth stage 7: Development of fruit


71 Beginning of seed development: seeds visible in infructescence
75 Pericarp green; fruit still mouldable; perisperm milky; colour of


seed coat: beige


Principal growth stage 8: Ripening


81 Beginning of ripening: pericarp green-brown, seed coat light brown
85 Pericarp light brown, seed coat reddish brown
87 Pericarp hard, seed coat dark brown
89 Fully ripe: seed coat final colour (specific to variety and species),


perisperm hard


Principal growth stage 9: Senescence


91 Beginning of leaf discolouration
93 Most leaves yellowish
95 50% of leaves brownish
97 Leaves dead
99 Harvested product (seeds)







Beet







Potato Hack et al., 1993


Phenological growth stages and BBCH-identification keys
of potato 
(Solanum tuberosum L.)


Code Description Description of 
of development development from
from tuber seed


2- and 3digit


Principal growth stage 0: Sprouting/Germination


00 000 Innate or enforced dormancy, Dry seed
tuber not sprouted


01 001 Beginning of sprouting: Beginning of
sprouts visible (< 1 mm) seed imbibition


02 002 Sprouts upright (< 2 mm)
03 003 End of dormancy: sprouts 2–3 mm Seed imbibition


complete
05 005 Beginning of root formation Radicle (root)


emerged from seed
07 007 Beginning of stem formation Hypocotyl with


cotyledons breaking
08 008 Stems growing towards soil surface, Hypocotyl with


formation of scale leaves in the axils cotyledons growing
of which stolons will develop later towards soil surface


09 009 Emergence: Emergence:
stems break through soil surface cotyledons break


through soil surface
021–0291


1 For second generation sprouts







Potato Hack et al., 1993


Phenological growth stages and BBCH-identification keys
of potato 


Code Description of development from tuber and seed


2- and 3digit


Principal growth stage 1: Leaf development


10 100 From tuber: first leaves begin to extend 
From seed: cotyledons completely unfolded


11 101 1st leaf of main stem unfolded (> 4 cm)
12 102 2nd leaf of main stem unfolded (> 4 cm)
13 103 3rd leaf Auf main stem unfolded (> 4 cm)
1 . 10 . Stages continuous till . . .
19 109 9 or more leaves of main stem unfolded (> 4cm) (2digit);2


9 leaves of main stem unfolded (> 4 cm) (3digit)
110 10th leaf of main stem unfolded (> 4 cm)
11 . Stages continuous till . . .
119 19. leaf of main stem unfolded (> 4 cm)
121 First leaf of 2nd order branch above first inflorescence


unfolded (> 4 cm)
122 2nd leaf of 2nd order branch above first inflorescence


unfolded (> 4 cm)
12 . Stages continuous till . . .
131 First leaf of 3rd order branch above 2nd inflorescence


unfolded (> 4 cm)
132 2nd leaf of 3rd order branch above 2nd inflorescence 


unfolded (> 4 cm)
13 . Stages continuous till . . .
1NX Xth leaf of nth order branch above n-1th inflorescence


unfolded (> 4 cm)


2 Stem development stops after termination of main stem by an inflorescence.
Branches arise from axils of upper leaves of the main stem, exhibiting a
sympodial branching pattern







Potato Hack et al., 1993


Phenological growth stages and BBCH-identification keys
of potato 


Codes Description


2- and 3digit


Principal growth stage 2: Formation of basal side shoots 
below and above soil surface (main stem)


21 201 First basal side shoot visible (> 5 cm)
22 202 2nd basal side shoot visible (> 5 cm)
23 203 3rd basal side shoot visible (> 5 cm)
2 . 20 . Stages continuous till . . .
29 209 9 or more basal side shoots visible (> 5 cm)


2- and 3digit


Principal growth stage 3: Main stem elongation (crop cover)


31 301 Beginning of crop cover: 10% of plants meet between rows
32 302 20% off plants meet between rows
33 303 30% of plants meet between rows
34 304 40% of plants meet between rows
35 305 50% of plants meet between rows
36 306 60% of plants meet between rows
37 307 70% of plants meet between rows
38 308 80% of plants meet between rows
39 309 Crop cover complete: about 90% of plants meet between rows


2- and 3digit


Principal growth stage 4: Tuber formation


40 400 Tuber initiation: swelling of first stolon tips to twice 
the diameter of subtending stolon


41 401 10% of total final tuber mass reached
42 402 20% of total final tuber mass reached
43 403 30% of total final tuber mass reached
44 404 40% of total final tuber mass reached
45 405 50% of total final tuber mass reached
46 406 60% of total final tuber mass reached
47 407 70% of total final tuber mass reached
48 408 Maximum of total tuber mass reached, tubers detach easily


from stolons, skin set not yet complete (skin easily removable
with thumb)


49 409 Skin set complete: (skin at apical end of tuber not removable
with thumb) 95% of tubers in this stage







Potato Hack et al., 1993


Phenological growth stages and BBCH-identification keys
of potato 


Codes Description


2- and 3digit


Principal growth stage 5: Inflorescence (cyme) emergence


51 501 First individual buds (1–2 mm) of first inflorescence visible
(main stem)


55 505 Buds of first inflorescence extended to 5 mm
59 509 First flower petals of first inflorescence visible


2- and 3digit


Principal growth stage 5: Inflorescence emergence
(continuation)


521 Individual buds of 2nd inflorescence visible 
(second order branch)


525 Buds of 2nd inflorescence extended to 5 mm open (main stem)
529 First flower petals of 2nd inflorescence visible above sepals
531 Individuell buds of 3rd inflorescence visible(3rd order branch)
535 Buds of 3rd inflorescence extended to 5 mm
539 First flower petals of 3rd inflorescence visible above sepals
5N . Nth inflorescence emerging


2- and 3digit


Principal growth stage 6: Flowering


60 600 First open flowers in population
61 601 Beginning of flowering: 10% of flowers in the first inflorescence


open (main stem)
62 602 20% of flowers in the first inflorescence open
63 603 30% of flowers in the first inflorescence open
64 604 40% of flowers in the first inflorescence open
65 605 Full flowering: 50% of flowers in the first inflorescence open
66 606 60% of flowers in the first inflorescence open
67 607 70% of flowers in the first inflorescence open
68 608 80% of flowers in the first inflorescence open
69 609 End of flowering in the first inflorescence







Potato Hack et al., 1993


Phenological growth stages and BBCH-identification keys
of potato 


Codes Description


2- and 3digit


Principal growth stage 6: Flowering (continuation)


621 Beginning of flowering: 10% of flowers in the 2nd inflorescence
open (second order branch)


625 Full flowering: 50% of flowers in the 2nd inflorescence open
629 End of flowering in the 2nd inflorescence
631 Beginning of flowering: 10% of flowers in the 3rd inflorescence


open (third order branch)
635 Full flowering: 50% of flowers in the 3rd inflorescence open
639 End of flowering in the 3rd inflorescence
6N . Nth inflorescence flowering
6N9 End of flowering


2- and 3digit


Principal growth stage 7: Development of fruit


70 700 First berries visible
71 701 10% of berries in the first fructification have reached full size


(main stem)
72 702 20% of berries in the first fructification have reached full size
73 703 30% of berries in the first fructification have reached full size
7 . 70 . Stages continuous till . . .


721 10% of berries in the 2nd fructification have reached full size
(second order branch)


7N . Development of berries in nth fructification
7N9 Nearly all berries in the nth fructification have reached full size


(or have been shed)


2- and 3digit


Principal growth stage 8: Ripening of fruit and seed


81 801 Berries in the first fructification still green, seed light-coloured
(main stem)


85 805 Berries in the first fructification ochre-coloured or brownish
89 809 Berries in the first fructification shrivelled, seed dark


821 Berries in the 2nd fructification still green, seed light-coloured
(second order branch)


8N . Ripening of fruit and seed in nth fructification







Potato Hack et al., 1993


Phenological growth stages and BBCH-identification keys
of potato 


Codes Description


2- and 3digit


Principal growth stage 9: Senescence


91 901 Beginning of leaf yellowing
93 903 Most of the leaves yellowish
95 905 50% of the leaves brownish
97 907 Leaves and stem dead, stems bleached and dry
99 909 Harvested product







Potato
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Pome fruit Meier et al., 1994


Phenological growth stages and identification keys 
of pome fruit 
(apple = Malus domestica Borkh., pear = Pyrus communis L.)


Code Description


Principal growth stage 0: Sprouting/Bud development


00 Dormancy: leaf buds and the thicker inflorescence buds closed
and covered by dark brown scales


01 Beginning of leaf bud swelling: buds visibly swollen, 
bud scales elongated, with light coloured patches


03 End of leaf bud swelling: bud scales light coloured with some
parts densely covered by hairs


07 Beginning of bud break: first green leaf tips just visible
09 Green leaf tips about 5 mm above bud scales


Principal growth stage 1: Leaf development


10 Mouse-ear stage: Green leaf tips 10 mm above the bud scales;
first leaves separating


11 First leaves unfolded (others still unfolding)
15 More leaves unfolded, not yet at full size
19 First leaves fully expanded


Principal growth stage 3: Shoot development1


31 Beginning of shoot growth: axes of developing shoots visible
32 Shoots about 20% of final length
33 Shoots about 30% of final length
3 . Stages continuous till . . .
39 Shoots about 90% of final length


Principal growth stage 5: Inflorescence emergence


51 Inflorescence buds swelling: bud scales elongated, 
with light coloured patches


52 End of bud swelling: light coloured bud scales visible with parts
densely covered by hairs


53 Bud burst: green leaf tips enclosing flowers visible
54 Mouse-ear stage: green leaf tips 10 mm above bud scales;


first leaves separating 
55 Flower buds visible (still closed)
56 Green bud stage: single flowers separating (still closed)
57 Pink bud stage: flower petals elongating; sepals slightly open;


petals just visible
59 Most flowers with petals forming a hollow ball


1 From terminal bud







Pome fruit Meier et al., 1994


Phenological growth stages and identification keys 
of pome fruit 


Code Description


Principal growth stage 6: Flowering


60 First flowers open
61 Beginning of flowering: about 10% of flowers open
62 About 20% of flowers open
63 About 30% of flowers open
64 About 40% of flowers open
65 Full flowering: at least 50% of flowers open, first petals falling
67 Flowers fading: majority of petals fallen
69 End of flowering: all petals fallen


Principal growth stage 7: Development of fruit


71 Fruit size up to 10 mm; fruit fall after flowering
72 Fruit size up to 20 mm
73 Second fruit fall
74 Fruit diameter up to 40 mm; fruit erect 


(T-stage: underside of fruit and stalk forming a T)
75 Fruit about half final size
76 Fruit about 60% final size
77 Fruit about 70% final size
78 Fruit about 80% final size
79 Fruit about 90% final size


Principal growth stage 8: Maturity of fruit and seed


81 Beginning of ripening: first appearance of cultivar-specific colour
85 Advanced ripening: increase in intensity of cultivar-specific


colour
87 Fruit ripe for picking
89 Fruit ripe for consumption: fruit have typical taste and firmness


Principal growth stage 9: Senescence, beginning of dormancy


91 Shoot growth completed; terminal bud developed; foliage still
fully green


92 Leaves begin to discolour
93 Beginning of leaf fall
95 50% of leaves discoloured
97 All leaves fallen
99 Harvested product







Pome fruit


1  Leave bud smaller and slimer, directly on the long sprout


  1994: BBA und IVA







Stone fruit Meier et al., 1994


Phenological growth stages and BBCH-identification keys
of stone fruit
(cherry = Prunus cerasus L., plum = Prunus domestica L. ssp. domestica,
peach = Prunus persica Batsch., apricot = Prunus ameriaca L.)


Code Description


Principal growth stage 0: Sprouting/Bud development


00 Dormancy: leaf buds and the thicker inflorescence buds closed
and covered by dark brown scales


01 Beginning of bud swelling (leaf buds); light brown scales visible,
scales with light coloured edges


03 End of leaf bud swelling: scales separated, light green bud
sections visible


09 Green leaf tips visible: brown scales fallen, buds enclosed
by light green scales


Principal growth stage 1: Leaf development


10 First leaves separating: green scales slightly open, 
leaves emerging


11 First leaves unfolded, axis of developing shoot visible
19 First leaves fully expanded


Principal growth stage 3: Shoot development 1


31 Beginning of shoot growth: axes of developing shoots visible
32 Shoots about 20% of final length
33 Shoots about 30% of final length
3 . Stages continuous till . . .
39 Shoots about 90% of final length


Principal growth stage 5: Inflorescence emergence


51 Inflorescence buds swelling: buds closed, light brown scales
visible


53 Bud burst: scales separated, light green bud sections visible
54 Inflorescence enclosed by light green scales, if such scales are


formed (not all cultivars)
55 Single flower buds visible (still closed) borne on short stalks,


green scales slightly open
56 Flower pedicel elongating; sepals closed; single flowers separating
57 Sepals open: petal tips visible; single flowers with white or


pink petals (still closed)
59 Most flowers with petals forming a hollow ball


1 From terminal bud







Stone fruit Meier et al., 1994


Phenological growth stages and BBCH-identification keys
of stone fruit


Code Description


Principal growth stage 6: Flowering


60 First flowers open
61 Beginning of flowering: about 10% of flowers open
62 About 20% of flowers open
63 About 30% of flowers open
64 About 40% of flowers open
65 Full flowering: at least 50% of flowers open, first petals falling
67 Flowers fading: majority of petals fallen
69 End of flowering: all petals fallen


Principal growth stage 7: Development of fruit


71 Ovary growing; fruit fall after flowering
72 Green ovary surrounded by dying sepal crown, 


sepals beginning to fall
73 Second fruit fall
75 Fruit about half final size
76 Fruit about 60% of final size
77 Fruit about 70% of final size
78 Fruit about 80% of final size
79 Fruit about 90% of final size


Principal growth stage 8: Maturity of fruit and seed


81 Beginning of fruit colouring
85 Colouring advanced
87 Fruit ripe for picking
89 Fruit ripe for consumption: fruit have typical taste and firmness


Principal growth stage 9: Senescence, beginning of dormancy


91 Shoot growth completed; foliage still fully green
92 Leaves begin to discolour
93 Beginning of leaf fall
95 50% of leaves discoloured or fallen
97 All leaves fallen
99 Harvested product







Stone fruit


  1994: BBA und IVA







Currants Meier et al., 1994 


Phenological growth stages and BBCH-identification keys of
currants 
(black currant = Ribes nigrum L., red currant = Ribes rubrum L.)


Code Description


Principal growth stage 0: Sprouting/Bud development


00 Dormancy: leaf buds and the thicker inflorescence buds closed
and covered by dark brown scales


01 Beginning of bud swelling: bud scales elongated
03 End of bud swelling: edges of bud scales light coloured
07 Beginning of bud burst: first green or red leaf tips just visible
09 Leaf tips extended beyond scales


Principal growth stage 1: Leaf development


10 Leaf tips above the bud scales: first leaves separating
11 First leaves unfolded (others still unfolding)
15 More leaves unfolded, not yet full size
19 First leaves fully expanded







Currants Meier et al., 1994 


Phenological growth stages and BBCH-identification keys of
currants 


Code Description


Principal growth stage 3: Shoot development1


31 Beginning of shoot growth: axes of developing shoots visible
32 Shoots about 20% of final length
33 Shoots about 30% of final length
3 . Stages continuous till . . .
39 Shoots about 90% of final length


Principal growth stage 5: Inflorescence emergence


51 Inflorescence buds and leaf buds swelling: buds closed,
light brown scales visible


53 Bud burst: scales separated light green but sections visible
54 Green or red leaf tips above bud scales
55 First flower buds (compact raceme) visible beside unfolded


leaves
56 Beginning of raceme elongation
57 First flower bud separated on elongating raceme 
59 Grape stage: all flower buds separated


Principal growth stage 6: Flowering


60 First flowers open
61 Beginning of flowering: about 10% of flowers open
65 Full flowering: at least 50% of flowers open, first petals falling
67 Flowers fading: majority of petals fallen
69 End of flowering: all petals fallen


Principal growth stage 7: Development of fruit


71 Beginning of fruit growth: first fruits visible at raceme base
72 20% of fruits formed
73 30% of fruits formed
74 40% of fruits formed
75 50% of fruits formed
76 60% of fruits formed
77 70% of fruits formed
78 80% of fruits formed
79 90% of fruits formed


1 From terminal bud







Currants Meier et al., 1994 


Phenological growth stages and BBCH-identification keys of
currants 


Code Description


Principal growth stage 8: Maturity of fruit and seed


81 Beginning of ripening: change to cultivar-specific fruit color
85 Advanced ripening: first berries at base of racemes have


cultivar-specific color
87 Fruit ripe for picking: most berries ripe
89 Berries at base of racemes tending to drop 


(beginning of fruit abscission)


Principal growth stage 9: Senescence, beginning of dormancy


91 Shoot growth completed; terminal bud developed;
foliage still fully green


92 Leaves begin to discolour
93 Beginning of leaf fall
95 50% of leaves discoloured or fallen
97 All leaves fallen
99 Harvested product







Currants


  1994: BBA und IVA







Strawberry Meier et al., 1994


Phenological growth stages and BBCH-identification keys
of strawberry 
(Fragaria ananassa Duch.)


Code Description


Principal growth stage 0: Sprouting/Bud development


00 Dormancy: Leaves prostrate and partly dead
03 Main bud swelling


Principal growth stage 1: Leaf development


10 First leaf emerging 
11 First leaf unfolded
12 2nd leaf unfolded
13 3rd leaf unfolded1


1 . Stages continuous till . . .
19 9 or more leaves unfolded


Principal growth stage 4: Development of stolons and young
plants


41 Beginning of stolon (runner) formation: stolons visible 
(about 2 cm long)


42 First daughter plant visible
43 Beginning of root development in first daughter plant
45 First daughter plant with roots (ready for planting)
49 Several daughter plants with roots (ready for planting)


Principal growth stage 5: Inflorescence emergence


55 First set flowers at the bottom of the rosette
56 Inflorescence elongating
57 First flower buds emerged (still closed)
58 Early balloon stage: first flowers with petals forming 


a hollow ball
59 Most flowers with petals forming a hollow ball


Principal growth stage 6: Flowering


60 First flowers open (primary or A-flower)
61 Beginning of flowering: about 10% of flowers open
65 Full flowering: secondary (B) and tertiary (C) flowers open,


first petals falling
67 Flowers fading: majority of petals fallen


1 Normally after the three leaf stage the bud development occurs in principal
growth stage 5







Strawberry Meier et al., 1994


Phenological growth stages and BBCH-identification keys
of strawberry 


Code Description


Principal growth stage 7: Development of fruit


71 Receptacle protruding from sepal whorl
73 Seeds clearly visible on receptacle tissue


Principal growth stage 8: Maturity of fruit 


81 Beginning of ripening: most fruits white in colour
85 First fruits have cultivar-specific colour
87 Main harvest: more fruits coloured
89 Second harvest: more fruits coloured


Principal growth stage 9: Senescence, beginning of dormancy


91 Beginning of axillary bud formation
92 New leaves with smaller lamina and shortened stalk visible
93 Old leaves dying, young leaves curling;


old leaves of cultivarspecific colour
97 Old leaves dead







Strawberries


  1994: BBA und IVA







Citrus Agusti et al., 1995


Phenological growth stages and BBCH-identification keys of
citrus 
(Citrus spp. L.), 


Code Description


Principal growth stage 0: Sprouting/Bud development


00 Dormancy: leaf and inflorescence buds undifferentiated,
closed and covered by green scales


01 Beginning of bud swelling
03 End of bud swelling: green scales slightly separated
07 Beginning of bud burst
09 Green leaf tips visible


Principal growth stage 1: Leaf development


10 First leaves separating: green scales slightly open, 
leaves emerging


11 First leaves visible1


15 More leaves visible, not yet at full size
19 First leaves fully expanded


Principal growth stage 3: Shoot development


31 Beginning of shoot growth: axes of developing shoots visible
32 Shoots about 20% of final length
39 Shoots about 90% of final length


Principal growth stage 5: Inflorescence emergence


51 Inflorescence buds swelling: buds closed, 
light green scales visible


53 Bud burst: scales separated, floral tips visible
55 Flowers visible, still closed (green bud), borne on single 


or multiflowered leafy or leafless inflorescences
56 Flower petals elongating; sepals covering half corolla 


(white bud)
57 Sepals open: petal tips visible; flowers with white 


or purplish petals, still closed
59 Most flowers with petals forming a hollow ball


1 In Citrus the term “visible” replaces “unfolded” used for other fruit species.
Leaf unfolding takes place precociously in citrus







Citrus Agusti et al., 1995


Phenological growth stages and BBCH-identification keys of
citrus 


Code Description


Principal growth stage 6: Flowering


60 First flowers open
61 Beginning of flowering: about 10% of flowers open
65 Full flowering: 50% of flowers open; first petals falling
67 Flowers fading: majority of petals fallen
69 End of flowering: all petals fallen


Principal growth stage 7: Development of fruit


71 Fruit set; beginning of ovary growth;
beginning of fruitlets abscission


72 Green fruit surrounded by sepal crown
73 Some fruits slightly yellow: beginning of physiological fruit drop
74 Fruits about 40% of final size.


Dark green fruit: end of physiological fruit drop
79 Fruits about 90% of final size


Principal growth stage 8: Maturity of fruit


81 Beginning of fruit colouring (colour-break)
83 Fruit ripe for picking; fruit has not yet developed variety-specific


colour
85 Advanced ripening; increase in intensity of variety-specific


colour
89 Fruit ripe for consumption; fruit has typical taste and firmness;


beginning of senescence and fruit abscission


Principal growth stage 9: Senescence, beginning of dormancy


91 Shoot growth complete; foliage fully green
93 Beginning of senescense and abscission of old leaves
97 Winter dormancy period







Citrus







Olive Sanz-Cortés et al., in press


Phenological growth stages and BBCH-identification keys of olive tree
(Olea europaea L.)


Code Description


Principal growth stage 0: Bud development


00 Foliar buds at the apex of shoots grown the previous crop-year
are completely closed, sharp-pointed, stemless and ochre-
coloured (Fig. 1: 00).


01 Foliar buds start to swell and open, showing the new foliar
primordia.


03 Foliar buds lengthen and separate from the base.
07 External small leaves open, not completely separated,


remaining joined by apices (Fig. 1: 07).
09 External small leaves opening further with their tips inter


crossing (Fig. 1: 09)


Principal growth stage 1: Leaf development


11 First leaves completely separated. Grey-greenish coloured
(Fig. 1: 11)


15 The leaves are more separated without reaching their final size.
First leaves turn greenish on the upperside.


19 Leaves get the typical variety size and shape.


Principal growth stage 3: Shoot development


31 Shoots reach 10 % of final size.
33 Shoots reach 30 % of final size (Fig. 1: 33).
37 Shoots reach 70 % of final size.


Principal growth stage 5: Inflorescence emergence.


50 Inflorescence buds in leaf axiles are completely closed. They
are sharp-pointed, stemless and ochre-coloured.


51 Inflorescence buds start to swell on its stem.
52 Inflorescence buds open. Flower cluster development starts


(Fig 1: 53).
54 Flower cluster growing
55 Flower cluster totally expanded. Floral buds start to open


(Fig 1: 55).
57 The corolla, green-coloured, is longer than calyx (Fig 1: 57).
59 The corolla changes from green to white colour.







Olive Sanz-Cortés et al., in press


Phenological growth stages and BBCH-identification keys of olive tree
(Olea europaea L.)


Code Description


Principal growth stage 6: Flowering


60 First flowers open (Fig 1: 60).
61 Begining of flowering: 10 % of flowers open.
65 Full flowering: at least 50 % of flowers open (Fig 1: 65).
67 First petals falling.
68 Majority of petals fallen or faded (Fig 1: 68).
69 End of flowering, fruit set, non-fertilized ovaries fallen.


Principal growth stage 7: Fruit development


71 Fruit size about 10 % of final size (Fig 1: 71).
75 Fruit size about 50 % of final size. Stone starts to lignificate (it


shows cutting resistance).
79 Fruit size about 90 % of final size. Fruit suitable for picking


green olives (Fig 1: 79).


Principal growth stage 8: Maturity of fruit


80 Fruit deep green colour becomes light green, yellowish.
81 Begining of fruit colouring (Fig 1: 81).
85 Increasing of specific fruit colouring.
89 Harvest maturity: fruits get the typical variety colour, remaining


turgid, suitable for oil extraction (Fig. 1: 89).


Principal growth stage 9: Senescence


92 Overripe: fruits lose turgidity and start to fall (Fig 1: 92).
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Coffee Arcila-Pulgarín et al., in press


Phenological growth stages and BBCH-identification keys of the coffee
plant (Coffea sp.)


Code Description


Principal  growth stage 0: Germination, vegetative propagation


00 Dry seed (11-12% moisture content), beige color if parchment
present or bluish-green  if parchment and silver skin removed.
Cutting (orthotropic, mononodal, 60 mm long, two half  trimmed
leaves). Stump with bulky nodes and no buds visible


01 Beginning of seed imbibition, bean swollen, whitish, no radicle
visible. Cutting planted in rooting media, no shoots visible, no
callus visible


02 Seed imbibition complete, bean whitish, small swelling visible at
one end of bean where the embryo is located. Callus formation
begins on cuttings. Bud burst start on stumps


05 Seed radicle protrusion and hooking. Shoot and root formation
on the cuttings. Green, rounded buds visible on the stumps


06 Elongation of radicle, formation of root hairs and lateral roots on
seeds and cuttings.


07 Hypocotyl with cotyledons breaking through the seed coat.
Cuttings have formed shoots and branched roots.


09 Emergence: Seeds have emerged from soil and show the
hypocotile with cotyledons still enclosed in the parchment. The
cuttings present roots 6-7 cm. long and shoots with 1-2 nodes.
Stumps show sprouts with first leaf initials.


Principal growth stage 1: Leaf  development on main shoot of the
young plant, and branches of the coffee tree


10 Cotyledons completely unfolded. First pair of true leaves
separating on shoot or first pair of true leaves separating on
branch of the coffee tree


11 first leaf pair unfolded, not yet at full size. Leaves are light
green or bronze


12 2 leaf pairs unfolded, not yet at full size. Leaves are light green
or bronze


13 3 leaf pairs unfolded, not yet full size. The third leaf pair from
apex is dark green


14 4 leaf pairs unfolded. The fourth leaf pair from apex is dark
green and has reached full size


1. Stages continues till...
19 9 or more leaf pairs unfolded







Coffee Arcila-Pulgarín et al., in press


Phenological growth stages and BBCH-identification keys of the coffee
plant (Coffea sp.)


Code Description


Principal growth stage 2: Formation of branches
(only for plants in the field)


20 First pair of primary branches are visible
21 10 pair of primary branches visible
22 20 pair of primary branches visible
23 30 pair of primary branches visible
2. Stages continues till...
29 90 or more pairs of primary branches visible


Principal growth stage 3: Branch elongation


31 10 nodes present in the branch(es)
32 20 nodes present in the branch(es)
3. Stages continues till...
39 90 or more nodes present in the branch(es)


Principal growth stage 5: Inflorescence emergence


51 Inflorescence buds swelling in leaf axils
53 Inflorescence buds burst and covered by brown mucilage; no


flowers visible
57 Flowers visible, still closed and tightly join, borne on


multiflowered inflorescence (3-4 flowers per inflorescence)
58 Flowers visible, untight, still closed, petals 4-6 mm long and


green (dormant stage)
59 Flowers with petals elongated ( 6-10 mm long), still closed and


white color.


Principal growth stage 6: Flowering


60 First flowers open
61 10% of flowers open
63 30% of flowers open
65 50% of flowers open
67 70% of flowers open
69 90% of flowers open







Coffee Arcila-Pulgarín et al., in press


Phenological growth stages and BBCH-identification keys of the coffee
plant (Coffea sp.)


Code Description


Principal growth stage 7: Development of fruit


70 Fruits visible as small yellowish berries
71 Fruit set: Beginning of berry growth. Fruits have reached 10%


of final size (pinheads).
73 Fruits are light green and contents are liquid and crystalline.


Fruits have reached 30% of  final size (fast growth).
75 Fruits are light green and its contents are liquid and crystalline.


Fruits have reached 50% of final size.
77 Fruits are dark green and its contents are solid and white. Fruits


have reached 70% of final size.
79 Fruits are pale green and its contents are solid and white.


Physiological maturity is complete. Fruits have reached 90% of
final size.


Principal growth stage  8: Ripening of fruit and seed


81 Beginning of change of fruit coloration from pale green to yellow
or red


85 Increase in intensity (variety-specific), yellow or red , fruit color;
fruit not yet ready for picking.


88 Fruit is fully-ripe color and ready for picking.
89 Overripe; beginning of darkening or drying; fruits stay on the


tree or abscission begins.


Principal growth stage 9: Senescence


90 Shoots have completed  their development; the plant appears
of an intense dark green color, leaves are of normal size and
harvest locates at the bottom part of the plant.


93 Older leaves change its color from deep green to yellow with
red spots, and fall specially at harvesting time.


94 The foliage changes to a pale green color. Defoliation is
observed on the bottom part of the main stem and lower
branches.


97 The production zone has moved towards the upper parts in the
main shoot and outer parts of branches, leaves are of smaller
size than normal, strong defoliation is observed on the bottom
and inner part of the plant, some dead branches are observed
at the bottom.


98 The production zone is limited to a very few branches  on  the
top of the shoot and a very few nodes on the tip of these
branches, and the plant is heavily defoliated. A high-degree of
senescence has been reached. 90% or more of the harvest
completed.


99 Post harvest or storage treatments
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Musaceae Gonzales et al., in preparation


Phenological growth stages and BBCH-identification keys of of edible
Musaceae


Code Description


2- 3- 4-digit


Principal stage 0: Sprouting or emergence


00 000 0000 Recently planted material (plants from tissue cultures
and corns) without visible growth


05 005 0005 Emergence of the 1st new leaf in plants from tissue
cultures or of the foliar shoot of the corn


Principal stage 1: Leaf development


10 100 1000 Formation of the 1st leaf of the planted corn or the
candela leaf in tissue culture plants (candela stage 0)


1002 Leaf 1 at candela stage 2
1004 Leaf 1 at candela stage 4
1006 Leaf l at candela stage 6
1008 Leaf l at candela stage 8


11 101 1010 One leaf completely open and the youngest leaf at
candela stage 0


1012 One leaf completely open and the youngest leaf at
candela stage 2


1014 One leaf completely open and the youngest leaf at
candela stage 4


1016 One leaf completely open and the youngest leaf at
candela stage 6


1018 One leaf completely open and the youngest leaf at
candela stage 8


12 102 1020 Two leaves completely open and the youngest leaf at
candela stage 0


1022 Two leaves completely open and the youngest leaf at
candela stage 2


1024 Two leaves completely open and the youngest leaf at
candela stage 4


1026 Two leaves completely open and the youngest leaf at
candela stage 6


1028 Two leaves completely open and the youngest leaf at
candela stage 8







Musaceae Gonzales et al., in preparation


Phenological growth stages and BBCH-identification keys of of edible
Musaceae


Codes Description


2- 3- 4-digit


Principal stage 1: Leaf development (cont.)


13 103 1030 Three leaves completely open and the youngest leaf at
candela stage 0


1032 Three leaves completely open and the youngest leaf at
candela stage 2


1034 Three leaves completely open and the youngest leaf at
candela stage 4


1036 Three leaves completely open and the youngest leaf at
candela stage 6


1038 Three leaves completely open and the youngest leaf at
candela stage 8 stages continue till...


19 109 1090 9 or more leaves (only 2 digit code ) or nine leaves
completely open and the youngest leaf at candela stage
0


1092 Nine leaves completely open and the youngest leaf at
candela stage 2


1094 Nine leaves completely open and the youngest leaf at
candela stage 4


1096 Nine leaves completely open and the youngest leaf at
candela stage 6


1098 Nine leaves completely open and the youngest leaf at
candela stage 8 stages continue till...


119 1190 Nineteen or more leaves completely open and the
youngest leaf at candela stage 0


1192 Nineteen or more leaves completely open and the
youngest leaf at candela stage 2


1194 Nineteen or more leaves completely open and the
youngest leaf at candela stage 4


1196 Nineteen or more leaves completely open and the
youngest leaf at candela stage 6


1198 Nineteen or more leaves completely open and the
youngest leaf at candela stage 8







Musaceae Gonzales et al., in preparation


Phenological growth stages and BBCH-identification keys of of edible
Musaceae


Code Description


2- 3- 4-digit


Principal stage 2: Sucker formation


21 201 2010 1st sucker with visible leaf
2011 1st sucker with visible sword leaf
2012 1st sucker with visible water leaf


22 202 2020 2nd sucker with visible leaf
2021 2nd sucker with visible sword leaf
2022 2nd sucker with visible water leaf


23 203 2030 3rd sucker with visible leaf
2031 3rd sucker with visible sword leaf
2032 3rd sucker with visible water leaf


stages continue till...
29 209 2090 nine or more suckers with visible leaf


2091 nine or more suckers with visible sword leaf
2092 nine or more suckers with visible water leaf


2- 3- 4-digit


Principal stage 3: Pseudostem elongation


35 305 3050 The pseudostem reaches 50 % of its typical thickness
and length according to the genome or clone


39 309 3090 The maximum length and thickness of the pseudostem
are reached according to the genome or clone and the
formation of new leaves of normal size has been
terminated







Musaceae Gonzales et al., in preparation


Phenological growth stages and BBCH-identification keys of of edible
Musaceae


Code Description


2- 3- 4-digit


Principal stage 4: Leaf development of the sucker (sword sucker)


40 400 4000 Sub-phase of dependent growth: the sucker becomes
visible and develops the leaf shoot


41 401 4011 Development of the 1st lanceolate leaf
4012 Development of the 2nd lanceolate leaf
4013 Development of the 3rd lanceolate leaf
4014 Development of the 4th lanceolate leaf
4015 Development of the 5th lanceolate leaf
4016 Development of the 6th lanceolate leaf
4017 Development of the 7th lanceolate leaf
4018 Development of the 8th lanceolate leaf
4019 Development of the 9th or more lanceolate leaves


45 405 4050 Sub-phase of independent growth: leaves of approx. 10
cm width are developed (original leaf/zero leaf/F10)


4051 Development of the 1st leaf of approx. 10 cm width
4052 Development of the 2nd leaf of approx. 10 cm width
4053 Development of the 3rd leaf of approx. 10 cm width
4054 Development of the 4th leaf of approx. 10 cm width
4055 Development of the 5th leaf of approx. 10 cm width
4056 Development of the 6th leaf of approx. 10 cm width
4057 Development of the 7th leaf of approx. 10 cm width
4058 Development of the 8th leaf of approx. 10 cm width
4059 Development of the 9th or more leaves of approx. 10


cm width
49 409 4090 End of this phase is reached with the development of


the first leaf with characteristics of the genome or clone
(length width ratio, leaf surface index). Beginning of
synchronised development of ”normal” leaves (FM)


2- 3- 4-digit


Principal stage 5: Emergence of inflorescence


50 500 5000 The development of new normal leaves has been
terminated and the flower bract emergence


51 501 5010 Flower bract at candela stage 2
52 502 5020 Flower bract at candela stage 4
53 503 5030 Flower bract at candela stage 6
54 504 5040 Flower bract at candela stage 8
55 505 5050 Flower bract completely open
59 509 5090 Emergence of the last bract leaf or first sterile bract


protecting the flower







Musaceae Gonzales et al., in preparation


Phenological growth stages and BBCH-identification keys of of edible
Musaceae


Code Description


2- 3- 4-digit


Principal stage 6: Flowering


60 600 6000 The stage begins with the emergence of the flower
protected by the last bract leaf (1st sterile bract)


61 601 6010 A bract which does not protect any hand of flowers rises
(2nd sterile bract) and the rachis or flower stalk takes a
pendulum position


62 602 6020 The bract rises which protects the first hand of female
or pistillate flowers


63 603 6030 The bract rises which protects the second hand of
female or pistillate flowers


64 604 6040 The bract rises which protects the third hand of female
or pistillate flowers


65 605 6050 Full bloom: at least 50 % of the hands of females
flowers are developed


69 609 6090 The bracts which protect the hands wither and fall off
and the fingers are bent into a direction perpendicular to
the rachis


2- 3- 4-digit


Principal stage 7: Development of the fruit


70 700 7000 At least 50 % of the fingers show an upwards curvature
and the fruits (fingers) begin to fill


71 701 7010 Total exposure of the fingers or female flowers
(protective bracts fallen off or bent and withered above
the hands)


72 702 7020 The fingers of the hands show the characteristic
curvature of the fruit (upwards and almost parallel to the
axis or rachis)


73 703 7030 From the first two hands up to 30 % of the hands have
reached the maximum thickness of the fruit


74 704 7040 Up to 40 % of the hands have reached the maximum
thickness of the fruit


75 705 7050 Up to 50 % of the hands have reached the maximum
thickness of the fruit


76 706 7060 Up to 60 % of the hands have reached the maximum
thickness of the fruit


77 707 7070 Up to 70 % of the hands have reached the maximum
thickness of the fruit


78 708 7080 Up to 80 % of the hands have reached the maximum
thickness of the fruit


79 709 7090 All hands have reached the maximum thickness of the
fruit and no hand shows a loss of weight







Musaceae Gonzales et al., in preparation


Phenological growth stages and BBCH-identification keys of of edible
Musaceae


Code Description


2- 3- 4-digit


Principal stage 8: Ripening of the fruit


80 800 8000 Ripening starts when the fruit has reached the
maximum thickness, begins to lose weight and shows
changes of the colour by which the degrees of maturity
are defined


81 801 8010 Degree of maturity 1: green. Normal colour of the fresh
fruit


82 802 8020 Degree of maturity 2: tinge of yellow. First modification
of colour during the ripening cycle


83 803 8030 Degree of maturity 3: more green than yellow
84 804 8040 Degree of maturity 4: more yellow than green
85 805 8050 Degree of maturity 5: tinge of green
86 806 8060 Degree of maturity 6: all yellow
87 807 8070 Degree of maturity 7: yellow with brown specks. Fruit is


completely ripe, has the best flavour and a high nutritive
value


88 808 8080 Degree of maturity 8: 20-50 % of surface discoloured
brown or spoiled


89 809 8090 Degree of maturity 9: More than 50 % of the surface of
the fruits is discoloured brown and spoiled


2- 3- 4-digit


Principal stage 9: Senescence and death


90 900 9000 More than 50 % of the surface of the fruits are
discoloured brown


91 901 9010 The leaves the plant shows have died off acropetally
and the male flowers have withered, are necrotic and/or
have fallen off


93 903 9030 Total rot and necrosis of the fruits
95 905 9050 Degeneration (necrosis) of the flower
97 907 9070 The sheaths enclosed in the pseudostem become brittle


which indicates the beginning of necrosis of the
pseudostem. The pseudostem turns to be brown


98 908 9080 Total decomposition of the tissues and fall down of the
pseudostem


* Harvested product
* post-harvest or storage treatments take place at stage 99, 909 or 9090







0 Sprouting 1 Leaf development


2 Sucker formation


3 Pseudostem elongation 4 Leaf development
of the sucker
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Grapevine Lorenz et al., 1994


Phenological growth stages and BBCH-identification keys
of grapevine 
(Vitis vinifera L. ssp. vinifera)


Code Description


Principal growth stage 0: Sprouting/Bud development


00 Dormancy: winter buds pointed to rounded, light or dark brown
according to cultivar; bud scales more or less closed according
to cultivar


01 Beginning of bud swelling: buds begin to expand inside the bud
scales


03 End of bud swelling: buds swollen, but not green
05 “Wool stage”: brown wool clearly visible
07 Beginning of bud burst: green shoot tips just visible
08 Bud burst: green shoot tips clearly visible


Principal growth stage 1: Leaf development


11 First leaf unfolded and spread away from shoot
12 2nd leaves unfolded
13 3rd leaves unfolded
1 . Stages continuous till . . .
19 9 or more leaves unfolded


Principal growth stage 5: Inflorescence emerge


53 Inflorescences clearly visible
55 Inflorescences swelling, flowers closely pressed together
57 Inflorescences fully developed; flowers separating


Principal growth stage 6: Flowering


60 First flowerhoods detached from the receptacle
61 Beginning of flowering: 10% of flowerhoods fallen
62 20% of flowerhoods fallen
63 Early flowering: 30% of flowerhoods fallen
64 40% of flowerhoods fallen
65 Full flowering: 50% of flowerhoods fallen
66 60% of flowerhoods fallen
67 70% of flowerhoods fallen
68 80% of flowerhoods fallen
69 End of flowering







Grapevine Lorenz et al., 1994


Phenological growth stages and BBCH-identification keys
of grapevine 


Code Description


Principal growth stage 7: Development of fruits


71 Fruit set: young fruits begin to swell, remains of flowers lost
73 Berries groat-sized, bunches begin to hang
75 Berries pea-sized, bunches hang
77 Berries beginning to touch
79 Majority of berries touching


Principal growth stage 8: Ripening of berries


81 Beginning of ripening: berries begin to develop 
variety-specific colour


83 Berries developing colour
85 Softening of berries
89 Berries ripe for harvest


Principal growth stage 9: Senescence


91 After harvest; end of wood maturation
92 Beginning of leaf discolouration
93 Beginning of leaf-fall
95 50% of leaves fallen
97 End of leaf-fall
99 Harvested product







Grapevine


  1994: BASF







Soybean Munger et al., 1997


Phenological growth stages and BBCH-identification keys
of the soybean
(Glycine max L. Merr.)


Code Description


2- and 3digit


Principal growth stage 0: Germination


00 000 Dry seed
01 001 Beginning of seed imbibition
03 003 Seed imbibition complete
05 005 Radicle emerged from seed
06 006 Elongation of radicle; formation of root hairs
07 007 Hypocotyl with cotyledons breaking through seed coat
08 008 Hypocotyl reaches the soil surface; hypocotyl arch visible
09 009 Emergence: hypocotyl with cotyledons emerged above soil


surface (“cracking stage”)


2- and 3digit


Principal growth stage 1: Leaf development (Main shoot)


10 100 Cotyledons completely unfolded
11 101 First pair of true leaves unfolded (unifoliolate leaves on the


first node)
12 102 Trifoliolate leaf on the 2nd node unfolded
13 103 Trifoliolate leaf on the 3rd node unfolded
1 . 10 . Stages continuous till . . .
19 109 Trifoliolate leaf on the 9th node unfolded. No side shoots visible1


110 Trifoliolate leaf on the 10th node unfolded1


111 Trifoliolate leaf on the 11th node unfolded1


112 Trifoliolate leaf on the 12th node unfolded1


113 Trifoliolate leaf on the 13th node unfolded1


11 . Stages continuous till . . .
119 Trifoliolate leaf on the 19th node unfolded1


1The side shoot development may occur earlier, in this case continue with the
principal growth stage 2







Soybean Munger et al., 1997


Phenological growth stages and BBCH-identification keys
of the soybean


Code Description


2- and 3digit


Principal growth stage 2: Formation of side shoots


21 201 First side shoot visible
22 202 2nd side shoot of first order visible
23 203 3rd side shoot of first order visible
2 . 20 . Stages continuous till . . .
29 209 9 or more side shoots of first order visible (2 digit) 


9th side shoot of first order visible (3 digit)
210 10th side shoot of first order visible
221 First side shoot of 2nd order visible
22 . Stages continuous till . . .
229 9th side shoot of 2nd order visible
2N1 First side shoot of Nth order visible
2N9 9th side shoot of Nth order visible


2- and 3digit


Principal growth stage 4: Development of harvestable
vegetative plant parts  Main shoot 


49 409 Harvestable vegetative plant parts have reached final size
(Cutting of soybean plants for feeding purposes)


2- and 3digit


Principal growth stage 5: Inflorescence emergence
(Main shoot)


51 501 First flower buds visible
55 505 First flower buds enlarged
59 509 First flower petals visible; flower buds still closed







Soybean Munger et al., 1997


Phenological growth stages and BBCH-identification keys
of the soybean


Code Description


2- and 3digit


Principal growth stage 6: Flowering (Main shoot)


60 600 First flowers opened (sporadically in population)
61 601 Beginning of flowering: about 10% of flowers open2


Beginning of flowering3


62 602 About 20% of flowers open2


63 603 About 30% of flowers open2


64 604 About 40% of flowers open2


65 605 Full flowering: about 50% of flowers open2


Main period of flowering3


66 606 About 60% of flowers open2


67 607 Flowering declining2


69 609 End of flowering: first pods visible (approx. 5 mm length)2


2- and 3digit


Principal growth stage 7: Development of fruits and seeds


70 700 First pod reached final length (15–20 mm)
71 701 About 10% of pods have reached final length (15–20 mm)2


Beginning of pod development3


72 702 About 20% of pods have reached final length (15–20 mm)2


73 703 About 30% of pods have reached final length (15–20 mm)2


Beginning of pod filling3


74 704 About 40% of pods have reached final length (15–20 mm)2


75 705 About 50% of pods have reached final length (15–20 mm).
Continuation of pod filling.2 Main period of pod development.
Continuation of pod filling3


77 707 About 70% of pods have reached final length (15–20 mm);
Advanced pod filling.2 Advanced pod filling3


79 709 Approx. all pods have reached final length (15–20 mm).
Seeds filling the cavity of the majority of pods2, 3


2 This definition refers to determinate varieties
3 This definition refers to indeterminate varieties







Soybean Munger et al., 1997


Phenological growth stages and BBCH-identification keys
of the soybean


Code Description


2- and 3digit


Principal growth stage 8: Ripening of fruits and seeds


80 800 First pod ripe, beans final colour, dry and hard
81 801 Beginning of ripening; about 10% of pods are ripe, beans final


colour, dry and hard.2 Beginning of pod and seed ripening3


82 802 About 20% of pods are ripe; beans final colour, dry and hard2


83 803 About 30% of pods are ripe; beans final colour, dry and hard2


84 804 About 40% of pods are ripe; beans final colour, dry and hard2


85 805 Advanced ripening; about 50% of pods are ripe ; beans final
colour, dry and hard.2 Main period of pod and seed ripening3


86 806 About 60% of pods are ripe; beans final colour, dry and hard2


87 807 About 70% of pods are ripe; beans final colour, dry and hard2


88 808 About 80% of pods are ripe; beans final colour, dry and hard2


89 809 Full maturity: approx. all pods are ripe; beans final colour, dry
and hard (= Harvest maturity).2 Majority of pods are ripe; beans
final colour, dry and hard3


2- and 3digit


Principal growth stage 9: Senescence


91 901 About 10% of leaves discoloured or fallen
92 902 About 20% of leaves discoloured or fallen
93 903 About 30% of leaves discoloured or fallen
94 904 About 40% of leaves discoloured or fallen
95 905 About 50% of leaves discoloured or fallen
96 906 About 60% of leaves discoloured or fallen
97 907 Above ground parts of plants dead
99 909 Harvested product (seeds)


2 This definition refers to determinate varieties
3 This definition refers to indeterminate varieties







Soybean







Cotton Munger et al., 1998


Phenological growth stages and BBCH-identification keys
of the cotton 
(Gossypium hirsutum L.)


Code Description


Principal growth stage 0: Germination


00 Dry seed
01 Beginning of seed imbibition
03 Seed imbibition complete
05 Radicle emerged from seed
06 Elongation of radicle
07 Hypocotyl with cotyledons breaking through seed coat
08 Hypocotyl with cotyledons growing towards soil surface
09 Emergence: hypocotyl with cotyledons breaking through soil


surface (“crook stage”)


Principal growth stage 1: Leaf development (Main shoot)


10 Cotyledons completely unfolded1


11 First true leaf unfolded1


12 2nd true leaf unfolded1


13 3rd true leaf unfolded1


1 . Stages continuous till . . .
19 9 or more true leaves unfolded;1 no side shoots visible2


Principal growth stage 2: Formation of side shoots3


21 First vegetative side shoot (2nd order) visible
22 2 vegetative side shoots (2nd order) visible
23 3 vegetative side shoots (2nd order) visible
2 . Stages continuous till . . .
29 9 or more vegetative side shoots (2nd order) visible


1 Leaves are counted from the cotyledon node (= node 0)
2 Side shoot development may occur earlier, if there is a vegetative side shoot


continue with principal growth stage 2. If there is a reproductive side shoot
(fruiting branch) continue with the principal growth stage 5


3 Vegetative side shoots are counted from the cotyledon node







Cotton Munger et al., 1998


Phenological growth stages and BBCH-identification keys
of the cotton 


Code Description


Principal growth stage 3: Main stem elongation (Crop cover)


31 Beginning of crop cover: 10% of plants meet between rows
32 20% of plants meet between rows
33 30% of plants meet between rows
34 40% of plants meet between rows
35 50% of plants meet between rows
36 60% of plants meet between rows
37 70% of plants meet between rows
38 80% of plants meet between rows
39 Canopy closure: 90% of the plants meet between rows


Principal growth stage 5: Inflorescence emergence
(Main shoot)


51 First floral buds detectable (“pin-head square”)4


52 First floral buds visible (“match-head square”)4


55 Floral  buds distinctly enlarged
59 Petals visible: floral buds still closed


Principal growth stage 6: Flowering


60 First flowers opened (sporadically within the population)
61 Beginning of flowering (“Early bloom”):


5–6 blooms / 25 ft of row (= 5–6 blooms / 7,5 meter of row)
65 Full flowering: (“Mid bloom”): 11 and more blooms / 25 ft 


of row = 11 and more blooms / 7,5 meter of row
67 Flowering finishing: majority of flowers faded (“Late bloom”)
69 End of flowering


Principal growth stage 7: Development of fruits and seeds


71 About 10% of bolls have attained their final size
72 About 20% of bolls have attained their final size
73 About 30% of bolls have attained their final size
74 About 40% of bolls have attained their final size
75 About 50% of bolls have attained their final size
76 About 60% of bolls have attained their final size
77 About 70% of bolls have attained their final size
78 About 80% of bolls have attained their final size
79 About 90% of bolls have attained their final size


4 “pin-head square” or “match-head square” is the first square which forms at the
first fruiting position of the first fruiting branch







Cotton Munger et al., 1998
Phenological growth stages and BBCH-identification keys
of the cotton 


Code Description


Principal growth stage 8: Ripening of fruits and seeds


80 Firstst open bolls on the first fruiting branches
81 Beginning of boll opening: about 10% of bolls open.


Nodes Above White Flower (NAWF)
82 About 20% of bolls open
83 About 30% of bolls open. Nodes Above Cracked Boll (NACB)
84 About 40% of bolls open
85 About 50% of bolls open
86 About 60% of bolls open
87 About 70% of bolls open
88 About 80% of bolls open
89 About 90% of bolls open


Principal growth stage 9: Senescence


91 About 10% of leaves discoloured or fallen
92 About 20% of leaves discoloured or fallen
93 About 30% of leaves discoloured or fallen
94 About 40% of leaves discoloured or fallen
95 About 50% of leaves discoloured or fallen
96 About 60% of leaves discoloured or fallen
97 Above ground parts of plant dead; plant dormant
99 Harvested product (bolls and seeds)







Cotton


  1997: BASF AG







Peanut Munger et al., 1998a


Phenological growth stages and BBCH-identification keys
of the peanut 
(Arachis hypogaea L.)


Code Description


Principal growth stage 0: Germination


00 Dry seed
01 Beginning of seed imbibition
03 Seed imbibition complete
05 Radicle emerged from seed
07 Hypocotyl with cotyledons breaking through seed coat
08 Hypocotyl reaches the soil surface; hypocotyl arch visible
09 Emergence: hypocotyl with cotyledons arising above soil


surface (“cracking stage”)


Principal growth stage 1: Leaf development (Main shoot)


10 Cotyledons completely unfolded1


11 First true leaf (pinnate) unfolded1


12 2nd true leaf (pinnate) unfolded1


13 3rd true leaf (pinnate) unfolded1


1 . Stages continuous till . . .
19 9 or more true leaves unfolded.1 No side shoots visible2


Principal growth stage 2: Formation of side shoots3


21 1st side shoot visible
22 2nd side shoot visible
23 3rd side shoot visible
2 . Stages continuous till . . .
29 9 or more side shoots visible


Principal growth stage 3: Main stem elongation (Crop cover)


31 Beginning of crop cover: 10% of plants meets between rows
32 20% of plants meets between rows
33 30% of plants meets between rows
34 40% of plants meets between rows
35 50% of plants meets between rows
36 60% of plants meets between rows
37 70% of plants meets between rows
38 80% of plants meets between rows
39 Crop cover complete: 90% of plants meets between rows


1 Leaves are counted from the cotyledon node (= node 0)
2 Side shoot development may occur earlier; in this case continue with principal


growth stage 2







Peanut Munger et al., 1998a


Phenological growth stages and BBCH-identification keys
of the peanut 


Code Description


Principal growth stage 5: Inflorescence emergence


51 First inflorescence buds visible
55 First individual flower buds visible
59 First flower petals visible. Flower buds still closed


Principal growth stage 6: Flowering


61 Beginning of flowering
62 First carpophore pegs visible
63 Continuation of flowering
64 First carpophore pegs visibly elongated
65 Full flowering
66 First carpophore pegs penetrating the soil
67 Flowering declining4


68 Tip of first carpophore pegs growing horizontally in the soil
69 End of flowering4


Principal growth stage 7: Development of fruits and seeds


71 Beginning of pod development: tip of first carpophore pegs
swollen (at least twice the original diameter)


73 Continuation of pod development: beginning of pod filling:
first pods have attained final size and are ripening


75 Main phase of pod development: continuation of pod filling
77 Advanced pod filling
79 Fresh seeds fill the cavity of the pods which have attained


their final size


4 Only for varieties with a determinate flowering period







Peanut Munger et al., 1998a


Phenological growth stages and BBCH-identification keys
of the peanut 


Code Description


Principal growth stage 8: Ripening of fruits and seeds5


81 Beginning of ripening: about 10% of pods developed 
to final size are ripe


82 About 20% of pods developed to final size are ripe
83 Continuation of ripening: about 30% of pods developed 


to final size are ripe
84 About 40% of pods developed to final size are ripe
85 Main phase of ripening: about 50% of pods developed 


to final size are ripe
86 About 60% of pods developed to final size are ripe
87 Advanced ripening: about 70% of pods developed 


to final size are ripe
88 About 80% of pods developed to final size are ripe
89 Full maturity: nearly all pods developed to final size are ripe


Principal growth stage 9: Senescence


91 About 10% of above ground parts of plant dry
92 About 40% of above ground parts of plant dry
93 About 30% of above ground parts of plant dry
94 About 40% of above ground parts of plant dry
95 About 50% of above ground parts of plant dry
96 About 60% of above ground parts of plant dry
97 Above ground parts of plant dead
99 Harvested product


5 Criteria of maturity: Pericarp hard, with distinct texture, can be split open easily;
Testa (seed coat) dry, with cultivar-specific dark colour







Peanut
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Hop Rossbauer et al., 1995


Phenological growth stages and BBCH-identification keys
of hop 
(Humulus lupulus L.) 


Code Description


Principal growth stage 0: Sprouting


00 Dormancy: rootstock without shoots (uncut)
01 Dormancy: rootstock without shoots (cut)
07 Rootstock with shoots (uncut)
08 Beginning of shoot-growth (rootstock cut)
09 Emergence: first shoots emerge at the soil surface


Principal growth stage 1: Leaf development


11 First pair of leaves unfolded
12 2nd pair of leaves unfolded (beginning of twining)
13 3rd pair of leaves unfolded
1 . Stages continuous till . . .
19 9 and more pairs of leaves unfolded


Principal growth stage 2: Formation of side shoots


21 First pair of side shoots visible
22 2nd pair of side shoots visible
23 3rd pair of side shoots visible
2 . Stages continuous till . . .
29 Nine and more pairs of side shoots visible 


(secondary side shoots occur)


Principal growth stage 3: Elongation of bines


31 Bines have reached 10% of top wire height
32 Bines have reached 20% of top wire height
33 Bines have reached 30% of top wire height
3 . Stages continuous till . . .
38 Plants have reached the top wire
39 End of bine growth


Principal growth stage 5: Inflorescence emergence


51 Inflorescence buds visible
55 Inflorescence buds enlarged







Hop Rossbauer et al., 1995


Phenological growth stages and BBCH-identification keys
of hop 


Code Description


Principal growth stage 6: Flowering


61 Beginning of flowering: about 10% of flowers open
62 About 20% of flowers open
63 About 30% of flowers open
64 About 40% of flowers open
65 Full flowering: about 50% of flowers open
66 About 60% of flowers open
67 About 70% of flowers open
68 About 80% of flowers open
69 End of flowering


Principal growth stage 7: Development of cones


71 Beginning of cone development: 10% of inflorescences
are cones


75 Cone development half way: all cones visible, cones soft,
stigmas still present


79 Cone development complete: nearly all cones have
reached full size


Principal growth stage 8: Maturity of cones


81 Beginning of maturity: 10% of cones are compact
82 20% of cones are compact
83 30% of cones are compact
84 40% of cones are compact
85 Advanced maturity: 50% of cones are compact
86 60% of cones are compact
87 70% of cones are compact
88 80% of cones are compact
89 Cones ripe for picking: cones closed; lupulin golden;


aroma potential fully developed


Principal growth stage 9: Senescence, entry into dormancy


92 Overripeness: cones yellow-brown discoloured, 
aroma deterioration


97 Dormancy: leaves and stems dead







Hop







Hop







Bulb vegetables Feller et al., 1995 a


Phenological growth stages and BBCH-identification keys
of bulb vegetables 
(Onion = Allium cepa L., leek = Allium porrum L., garlic = Allium sativum L.,
shallot = Allium ascalonicum auct. non L.)


Code Description


2- and 3digit


Principal growth stage 0: Germination


00 000 Dry seed,1 dormant bulb 2


01 000 Beginning of seed imbibition1


03 003 Seed imbibition complete1


05 005 Radicle emerged from seed.1


Roots appearing2


07 007 Cotyledon breaking through seed coat1


09 009 Emergence: cotyledon breaks through soil surface.1


Green shoot visible2


010 Cotyledon visible as hook1


011 Hook stage: hooked cotyledon green1


012 Whip stage: cotyledon has whip-like form1


2- and 3digit


Principal growth stage 1: Leaf development (Main shoot)


10 100 Advanced whip stage: whip begins to die off1


11 101 First leaf (> 3 cm) clearly visible
12 102 2nd leaf (> 3 cm) clearly visible
13 103 3rd leaf (> 3 cm)
1 . 10 . Stages continuous till . . .
19 109 9 or more leaves clearly visible


Principal growth stage 4: Development of harvestable
vegetative plant parts


41 401 Leaf bases begin to thicken or extend
43 403 30% of the expected bulb or shaft diameter reached
45 405 50% of the expected bulb or shaft diameter reached
47 407 Bolting begins; in 10% of the plants leaves bent over3


70% of the expected shaft length and diameter reached4


48 408 Leaves bent over in 50% of plants3


49 409 Leaves dead, bulb top dry; dormancy3 Growth complete;
length and stem diameter typical for variety reached4


1 Seed sown
2 Onion sets, shallot and garlic
3 For onions, garlic
4 For leek







Bulb vegetables Feller et al., 1995 a


Phenological growth stages and BBCH-identification keys
of bulb vegetables 


Code Description


2- and 3digit


Principal growth stage 5: Inflorescence emergence


51 501 Onion bulb begins to elongate
53 503 30% of the expected length of flower stem reached
55 505 Flower stem at full length; sheath closed
57 507 Sheath burst open
59 509 First flower petals visible; flowers still closed 


2- and 3digit


Principal growth stage 6: Flowering


60 600 First flowers open (sporadically)
61 601 Beginning of flowering: 10% of flowers open
62 602 20% of flowers open
63 603 30% of flowers open
64 604 40% of flowers open
65 605 Full flowering: 50% of flowers open
67 607 Flowering finishing: 70% of petals fallen or dry
69 609 End of flowering


2- and 3digit


Principal growth stage 7: Development of fruit


71 701 First capsules formed
72 702 20% of capsules formed
73 703 30% of capsules formed
74 704 40% of capsules formed
75 705 50% of capsules formed
76 706 60% of capsules formed
77 707 70% of capsules formed
78 708 80% of capsules formed
79 709 Capsule development complete; seeds pale


2- and 3digit


Principal growth stage 8: Ripening of fruit and seed


81 801 Beginning of ripening: 10% of capsules ripe
85 805 First capsules bursting
89 809 Fully ripe: seeds black and hard







Bulb vegetables Feller et al., 1995 a


Phenological growth stages and BBCH-identification keys
of bulb vegetables 


Code Description


2- and 3digit


Principal growth stage 9: Senescence


92 902 Leaves and shoots beginning to discolour
95 905 50% of leaves yellow or dead
97 907 Plants or above ground parts dead
99 909 Harvested product (seeds)







Bulb vegetables


  1994: BBA und IVA







Root and stem vegetables Feller et al., 1995 a


Phenological growth stages and BBCH-identification keys
of root and stem vegetables 
(Carrot = Daucus carota L. ssp. sativus, celeriac = Apium graveolens L. var.
rapaceum Gaud., kohlrabi = Brassica oleracea L. var. gongylodes, 
chicory = Cichorium intybus var. foliosum, radish = Raphanus sativus L. ssp.,
swede = Brassica napus L. ssp. rapifera Metzg., scorzonera = Scorzonera
hispanica L.)


Code Description


Principal growth stage 0: Germination


00 Dry seed
01 Beginning of seed imbibition
03 Seed imbibition complete
05 Radicle emerged from seed
07 Hypocotyl with cotyledons breaking through seed coat
09 Emergence: cotyledons break through soil surface


Principal growth stage 1: Leaf development (Main shoot)


10 Cotyledons completely unfolded; growing point or true leaf
initial visible


11 First true leaf unfolded
12 2nd true leaf unfolded
13 3rd true leaf unfolded
1 . Stages continuous till . . .
19 9 or more true leaves unfolded


Principal growth stage 4: Development of harvestable
vegetative plant parts


41 Roots beginning to expand (diameter > 0,5 cm)
42 20% of the expected root diameter reached
43 30% of the expected root diameter reached
44 40% of the expected root diameter reached
45 50% of the expected root diameter reached
46 60% of the expected root diameter reached
47 70% of the expected root diameter reached
48 80% of the expected root diameter reached
49 Expansion complete; typical form and size of roots reached


Principal growth stage 5: Inflorescence emergence


51 Main shoot begins to elongate
53 30% of the expected height of the main shoot reached
55 First individual flowers of main inflorescence visible (still closed)
57 First individual flowers of secondary inflorescences visible 


(still closed)
59 First flower petals visible; flowers still closed







Root and stem vegetables Feller et al., 1995 a


Phenological growth stages and BBCH-identification keys
of root and stem vegetables 


Code Description


Principal growth stage 6: Flowering


60 First flowers open (sporadically)
61 Beginning of flowering: 10% of flowers open
62 20% of flowers open
63 30% of flowers open
64 40% of flowers open
65 Full flowering: 50% of flowers open
67 Flowering finishing: majority of petals fallen or dry
69 End of flowering


Principal growth stage 7: Development of fruit


71 First fruits formed
72 20% of fruits have reached typical size
73 30% of fruits have reached typical size
74 40% of fruits have reached typical size
75 50% of fruits have reached typical size
76 60% of fruits have reached typical size
77 70% of fruits have reached typical size
78 80% of fruits have reached typical size
79 Fruits have reached typical size


Principal growth stage 8: Rispening of fruit and seed


81 Beginning of ripening: 10% of fruits ripe,
or 10% of seeds of typical colour, dry and hard


85 50% of the fruits ripe, or 50% of seeds of typical colour, 
dry and hard


89 Fully ripe: seeds on the whole plant of typical colour and hard


Principal growth stage 9: Senescence


92 Leaves and shoots beginning to discolour
95 50% of leaves yellow or dead
97 Plants or above ground parts dead
99 Harvested product (seeds)







Root and stem vegetables


  1994: BBA und IVA







Leaf vegetables (forming heads) Feller et al., 1995 a


Phenological growth stages and BBCH-identification keys
of leaf vegetables (forming heads) 
(cabbage = Brassica oleracea L. var. capitata f. alba and rubra, chinese
cabbage = Brassica chinensis L., lettuce = Lactuca sativa L. var. capitata,
endive = Cichorium endivia L.)


Code Description


Principal growth stage 0: Germination


00 Dry seed
01 Beginning of seed imbibition
03 Seed imbibition complete
05 Radicle emerged from seed
07 Hypocotyl with cotyledons breaking through seed coat
09 Emergence: cotyledons break through soil surface


Principal growth stage 1: Leaf development (Main shoot)


10 Cotyledons completely unfolded;
growing point or true leaf initial visible


11 First true leaf unfolded
12 2nd true leaf unfolded
13 3rd true leaf unfolded
1 . Stages continuous till . . .
19 9 or more true leaves unfolded


Principal growth stage 4: Development of harvestable
vegetative plant parts


41 Heads begin to form: the two youngest leaves do not unfold
42 20% of the expected head size reached
43 30% of the expected head size reached
44 40% of the expected head size reached
45 50% of the expected head size reached
46 60% of the expected head size reached
47 70% of the expected head size reached
48 80% of the expected head size reached
49 Typical size, form and firmness of heads reached


Principal growth stage 5: Inflorescence emergence


51 Main shoot inside head begins to elongate
53 30% of the expected height of the main shoot reached
55 First individual flowers of main inflorescence visible (still closed)
57 First individual flowers of secondary inflorescences visible


(still closed)
59 First flower petals visible; flowers still closed 







Leaf vegetables (forming heads) Feller et al., 1995 a


Phenological growth stages and BBCH-identification keys
of leaf vegetables (forming heads) 


Code Description


Principal growth stage 6: Flowering


60 First flowers open (sporadically)
61 Beginning of flowering: 10% of flowers open
62 20% of flowers open
63 30% of flowers open
64 40% of flowers open
65 Full flowering: 50% of flowers open
67 Flowering finishing: majority of petals fallen or dry
69 End of flowering


Principal growth stage 7: Development of fruit


71 First fruits formed
72 20% of fruits have reached typical size
73 30% of fruits have reached typical size
74 40% of fruits have reached typical size
75 50% of fruits have reached typical size
76 60% of fruits have reached typical size
77 70% of fruits have reached typical size
78 80% of fruits have reached typical size
79 Fruits have reached typical size


Principal growth stage 8: Ripening of fruit and seed


81 Beginning of ripening: 10% of fruits ripe, or 10% of seeds
of typical colour, dry and hard


82 20% of fruits ripe, or 20% of seeds of typical colour, 
dry and hard


83 30% of fruits ripe, or 30% of seeds of typical colour, 
dry and hard


84 40% of fruits ripe, or 40% of seeds of typical colour, 
dry and hard


85 50% of the fruits ripe, or 50% of seeds of typical colour, 
dry and hard


86 60% of fruits ripe, or 60% of seeds of typical colour, 
dry and hard


87 70% of fruits ripe, or 70% of seeds of typical colour, 
dry and hard


88 80% of fruits ripe, or 80% of seeds of typical colour, 
dry and hard


89 Fully ripe: seeds on the whole plant of typical colour and hard







Leaf vegetables (forming heads) Feller et al., 1995 a


Phenological growth stages and BBCH-identification keys
of leaf vegetables (forming heads) 


Code Description


Principal growth stage 9: Senescence


92 Leaves and shoots beginning to discolour
95 50% of leaves yellow or dead
97 Plants dead
99 Harvested product (seeds)







Leaf vegetables (forming heads)


  1994: BBA und IVA







Leaf vegetables (not forming heads)
Feller et al., 1995 a


Phenological growth stages and BBCH-identification keys
of leaf vegetables  not forming heads  
(spinach = Spinacia oleracea L., loosehead lettuce = Lactuca sativa L. var.
crispa, kale = Brassica oleracea L. var. sabellica)


Code Description


Principal growth stage 0: Germination


00 Dry seed
01 Beginning of seed imbibition
03 Seed imbibition complete
05 Radicle emerged from seed
07 Hypocotyl with cotyledons breaking through seed coat
09 Emergence: cotyledons break through soil surface


Principal growth stage 1: Leaf development (Main shoot)


10 Cotyledons completely unfolded;
growing point or true leaf initial visible


11 First true leaf unfolded  
12 2nd true leaf unfolded
13 3rd true leaf unfolded     
1 . Stages continuous till . . .
19 9 or more true leaves unfolded


Principal growth stage 3: Stem elongation of rosette growth


33 Leaf rosette has reached 30% of the expected diameter
typical for the variety.1 Main shoot has reached 30% of the
expected height typical for the variety2


35 Leaf rosette has reached 50% of the expected diameter
typical for the variety.1 Main shoot has reached 50% of the
expected height typical for the variety2


37 Leaf rosette has reached 70% of the expected diameter
typical for the variety.1 Main shoot has reached 70% of the
expected height for the variety2


39 Rosette development completed1


Main shoot has reached the height typical for the variety2


1 For letucce varieties without head, spinach and species with rosette-type growth
2 For kale and species without rosette growth







Leaf vegetables (not forming heads)
Feller et al., 1995 a


Phenological growth stages and BBCH-identification keys
of leaf vegetables (not forming heads) 


Code Description


Principal growth stage 4: Development of harvestable
vegetative plant parts


41 10% of the leaf mass typical for the variety reached
42 20% of the leaf mass typical for the variety reached
43 30% of the leaf mass typical for the variety reached
44 40% of the leaf mass typical for the variety reached
45 50% of the leaf mass typical for the variety reached
46 60% of the leaf mass typical for the variety reached
47 70% of the leaf mass typical for the variety reached
48 80% of the leaf mass typical for the variety reached
49 Typical leaf mass reached


Principal growth stage 5: Inflorescence emergence


51 Main shoot begins to elongate1


Main inflorescence visible between uppermost leaves2


53 30% of the expected height of the main shoot reached
55 First individual flowers of main inflorescence visible (still closed)
59 First flower petals visible; flowers still closed 


Principal growth stage 6: Flowering


60 First flowers open (sporadically)
61 Beginning of flowering: 10% of flowers open
62 20% of flowers open
63 30% of flowers open
64 40% of flowers open
65 Full flowering: 50% of flowers open
67 Flowering finishing: majority of petals fallen or dry
69 End of flowering


1 For letucce varieties without head, spinach and species with rosette-type growth
2 For kale and species without rosette growth







Leaf vegetables (not forming heads)
Feller et al., 1995 a


Phenological growth stages and BBCH-identification keys
of leaf vegetables (not forming heads) 


Code Description


Principal growth stage 7: Development of fruit


71 First fruits formed
72 20% of fruits have reached typical size
73 30% of fruits have reached typical size
74 40% of fruits have reached typical size
75 50% of fruits have reached typical size
76 60% of fruits have reached typical size
77 70% of fruits have reached typical size
78 80% of fruits have reached typical size
79 Fruits have reached typical size


Principal growth stage 8: Ripening of fruit and seed


81 Beginning of ripening: 10% of fruits ripe, 
or 10% of seeds of typical colour, dry and hard


82 20% of fruits ripe, or 20% of seeds of typical colour, 
dry and hard


83 30% of fruits ripe, or 20% of seeds of typical colour, 
dry and hard


84 40% of fruits ripe, or 20% of seeds of typical colour, 
dry and hard


85 50% of fruits ripe, or 50% of seeds of typical colour, 
dry and hard


86 60% of fruits ripe, or 20% of seeds of typical colour, 
dry and hard


87 70% of fruits ripe, or 20% of seeds of typical colour, 
dry and hard


88 80% of fruits ripe, or 20% of seeds of typical colour, 
dry and hard


89 Fully ripe: seeds on the whole plant of typical colour and hard


Principal growth stage 9: Senescence


92 Leaves and shoots beginning to discolor
95 50% of leaves yellow or dead
97 Plants dead
99 Harvested product (seeds)







Leaf vegetables (not forming heads)


  1994: BBA und IVA







Other brassica vegetables Feller et al., 1995 a


Phenological growth stages and BBCH-identification keys
of other brassica vegetables 
(Brussels sprout = Brassica oleracea L. var. gemmifera
DC./Zenk., cauliflower = Brassica oleracea L. var. botrytis, 
broccoli = Brassica oleracea L. var. italica Plenck)


Code Description


Principal growth stage 0: Germination


00 Dry seed
01 Beginning of seed imbibition
03 Seed imbibition complete
05 Radicle emerged from seed
07 Hypocotyl with cotyledons breaking through seed coat
09 Emergence: cotyledons break through soil surface


Principal growth stage 1: Leaf development (Main shoot)


10 Cotyledons completely unfolded;
growing point or true leaf initial visible


11 First true leaf unfolded
12 2nd true leaf unfolded
13 3rd true leaf unfolded
1 . Stages continuous till . . .
19 9 or more true leaves unfolded


Principal growth stage 2: Formation of side shoots


21 First side shoot visible1


22 2nd side shoot visible1


23 3rd side shoot visible1


2 . Stages continuous till . . .
29 9 or more side shoots visible1


1 For broccoli







Other brassica vegetables Feller et al., 1995 a


Phenological growth stages and BBCH-identification keys
of other brassica vegetables 


Code Description


Principal growth stage 3: Stem elongation of rosette growth


31 Main shoot has reached 10% of the expected height typical
for the variety2


32 Main shoot has reached 20% of the expected height typical
for the variety2


33 Main shoot has reached 30% of the expected height typical
for the variety2


34 Main shoot has reached 40% of the expected height typical
for the variety2


35 Main shoot has reached 50% of the expected height typical
for the variety2


36 Main shoot has reached 60% of the expected height typical
for the variety2


37 Main shoot has reached 70% of the expected height typical
for the variety2


38 Main shoot has reached 80% of the expected height typical
for the variety2


39 Main shoot has reached the height typical for the variety2


Principal growth stage 4: Development of harvestable
vegetative plant parts


41 Lateral buds begin to develop 2


Cauliflower heads begin to form;width of growing tip > 1 cm3


43 First sprouts tightly closed 2


30% of the expected head diameter reached 3


45 50% of the sprouts tightly closed 2


50% of the expected head diameter reached 3


46 60% of the sprouts tightly closed 2


60% of the expected head diameter reached 3


47 70% of the sprouts tightly closed 2


70% of the expected head diameter reached 3


48 80% of the sprouts tightly closed 2


80% of the expected head diameter reached 3


49 Sprouts below terminal bud tightly closed 2


Typical size and form reached; head tightly closed 3


2 For brussels sprout
3 For cauliflower and broccoli 







Other brassica vegetables Feller et al., 1995 a


Phenological growth stages and BBCH-identification keys
of other brassica vegetables 


Code Description


Principal growth stage 5: Inflorescence emergence


51 Main inflorescence visible between uppermost leaves2


Branches of inflorescence begin to elongate3


55 First individual flowers visible (still closed)
59 First flower petals visible; flowers still closed


Principal growth stage 6: Flowering


60 First flowers open (sporadically)
61 Beginning of flowering: 10% of flowers open
62 20% of flowers open
63 30% of flowers open
64 40% of flowers open
65 Full flowering: 50% of flowers open
67 Flowering finishing: majority of petals fallen or dry
69 End of flowering


Principal growth stage 7: Development of fruit


71 First fruits formed
72 20% of fruits have reached typical size
73 30% of fruits have reached typical size
74 40% of fruits have reached typical size
75 50% of fruits have reached typical size
76 60% of fruits have reached typical size
77 70% of fruits have reached typical size
78 80% of fruits have reached typical size
79 Fruits have reached typical size


Principal growth stage 8: Ripening of fruit and seed


81 Beginning of ripening: 10% of fruits ripe
82 20% of fruits ripe
83 30% of fruits ripe
84 40% of fruits ripe
85 50% of fruits ripe
86 60% of fruits ripe
87 70% of fruits ripe
88 80% of fruits ripe
89 Fully ripe: seeds on the whole plant of typical color and hard


2 For brussels sprout
3 For cauliflower and broccoli 







Other brassica vegetables Feller et al., 1995 a


Phenological growth stages and BBCH-identification keys
of other brassica vegetables 


Code Description


Principal growth stage 9: Senescence


92 Leaves and shoots beginning to discolour
95 50% of leaves yellow or dead
97 Plants dead
99 Harvested product (seeds)







Cucurbits Feller et al., 1995 b


Phenological growth stages and BBCH-identification keys
of cucurbits 
(Cucumber = Cucumis sativus L., melon = Cucumis melo L., pumpkin,
marrow, squash = Cucurbita pepo L., calabash = Cucurbita pepo L. var.
giromontiina Alef./Greb, water-melon = Citrullus var. vulgaris Schad.)


Code Description


2 -and 3digit


Principal growth stage 0: Germination


00 000 Dry seed
01 001 Beginning of seed imbibition
03 003 Seed imbibition complete
05 005 Radicle emerged from seed
07 007 Hypocotyl with cotyledons breaking through seed coat
09 009 Emergence: cotyledons break through soil surface


2- and 3digit


Principal growth stage 1: Leaf development


10 100 Cotyledons completely unfolded
11 101 First true leaf on main stem fully unfolded
12 102 2nd true leaf on main stem unfolded
13 103 3rd true leaf on main stem unfolded
1 . 10 . Stages continuous till . . .
19 109 9 or more leaves on main stem unfolded (2digit)


9th leaf unfolded on main stem (3digit)
– 110 10th leaf on main stem unfolded
– 11 . Stages continuous till . . .
– 119 19th leaf on main stem unfolded


2 -and 3digit


Principal growth stage 2: Formation of side shoots


21 201 First primary side shoot visible
22 202 2nd primary side shoot visible
2 . 20 . Stages continuous till . . .
29 209 9 or more primary side shoots visible
– 221 First secondary side shoot visible
– 22 . Stages continuous till . . .
– 229 9th secondary side shoot visible
– 231 First tertiary side shoot visible







Cucurbits Feller et al., 1995 b


Phenological growth stages and BBCH-identification keys
of cucurbits 


Code Description


2- and 3digit


Principal growth stage 5: Inflorescence emergence


51 501 First flower initial with elongated ovary visible on main stem
52 502 2nd flower initial with elongated ovary visible on main stem
53 503 3rd flower initial with elongated ovary visible on main stem
5 . 50 . Stages continuous till . . .
59 509 9 or more flower initials with elongated ovary already visible


on main stem
– 510 10 or more flower initials with elongated ovary already visible


on main stem
– 51 . Stages continuous till . . .
– 519 19 ore more flower initials with elongated ovary already visible


on main stem
– 521 First flower initial visible on a secondary side shoot
– 531 First flower initial visible on a tertiary side shoot


2 -and 3digit


Principal growth stage 6: Flowering


61 601 First flower open on main stem
62 602 2nd flower open on main stem
63 603 3rd flower open on main stem
6 . 60 . Stages continuous till . . .
69 609 9th flower open on main stem or 9 flowers on main stem already


open
– 610 10th flower open on main stem or 10 flowers on main stem


already open
– 61 . Stages continuous till . . .
– 619 19th flower open on man stem ore more than 19 flowers on


main stem already open
– 621 First flower on secondary side shoot open
– 631 First flower on tertiary side shoot open







Cucurbits Feller et al., 1995 b


Phenological growth stages and BBCH-identification keys
of cucurbits 


Code Description


2- and 3digit


Principal growth stage 7: Development of fruit


71 701 First fruit on main stem has reached typical size and form
72 702 2nd fruit on main stem has reached typical size and form
73 703 3rd fruit on main stem has reached typical size and form
7 . 70 . Stages continuous till . . .
79 709 9 or more fruits on main stem has reached typical size and form
– 721 First fruit on a secondary side shoot has reached typical


size and form
– 731 First fruit on a tertiary side shoot has reached typical 


size and form


2 -and 3digit


Principal growth stage 8: Ripening of fruit and seed


81 801 10% of fruits show typical fully ripe colour
82 802 20% of fruits show typical fully ripe colour
83 803 30% of fruits show typical fully ripe colour
84 804 40% of fruits show typical fully ripe colour
85 805 50% of fruits show typical fully ripe colour
86 806 60% of fruits show typical fully ripe colour
87 807 70% of fruits show typical fully ripe colour
88 808 80% of fruits show typical fully ripe colour
89 809 Fully ripe: fruits have typical fully ripe colour 


2- and 3digit


Principal growth stage 9: Senescence


97 907 Plants dead
99 909 Harvested product (seeds)







Cucurbits


  1994: BBA und IVA







Solanaceous fruits Feller et al., 1995 b


Phenological growth stages and BBCH-identification keys
of solanaceous fruits 
(Tomato = Lycopersicon esculentum Mill., aubergine = Solanum melongena L.,
paprika = Capsicum annuum L)


Code Description


2 -and 3digit


Principal growth stage 0: Germination


00 000 Dry seeds
01 001 Beginning of seed imbibition
03 003 Seed imbibition complete
05 005 Radicle emerged from seed
07 007 Hypocotyl with cotyledons breaking through seed coat
09 009 Emergence: coryledons break through soil surface


2- and 3digit


Principal growth stage 1: Leaf development


10 100 Cotyledons completely unfolded
11 101 First true leaf on main shoot fully unfolded
12 102 2nd leaf on main shoot unfolded
13 103 3rd leaf on main shoot unfolded
1 . 10 . Stages continuous till . . .
19 109 9 or more leaves on main shoot unfolded


2 -and 3digit


Principal growth stage 2: Formation of side shoots1


21 201 First primary apical side shoot visible
22 202 2nd primary apical side shoot visible 
2 . 20 . Stages continuous till . . .
29 209 9 or more apical primary side shoots visible
– 221 First secondary apical side shoot visible
– 22 . Stages continuous till . . .
– 229 9th secondary apical side shoot visible
– 231 First tertiary apical side shoot visible
– 23 . Stages continuous till . . .
– 2NX Xth apical side shoot of the Nth order visible


1 For tomatoes with determinate stem growth, paprika and aubergines.
In tomatoes with indeterminate stem growth and only one sympodial branch
at the corresponding axis, the apical side shoot formation occurs concurrently
with the emergence of the inflorescence (Principal growth stage 5), 
so that the coding within principal growth stage 2 is not necessary







Solanaceous fruits Feller et al., 1995 b


Phenological growth stages and BBCH-identification keys
of solanaceous fruits 


Code Description


2- and 3digit


Principal growth stage 5: Inflorescence emergence


51 501 First inflorescence visible (first bud erect)2


First flower bud visible3


52 502 2nd inflorescence visible (first bud erect)2


2nd flower bud visible3


53 503 3th inflorescence visible (first bud erect)2


3th flower bud visible3


5 . 50 . Stages continuous till . . .
59 509 9 or more inflorescences visible (2digit), 


9th inflorescence visible(first bud erect)  (3digit)2


9 or more flower buds already visible (2digit), 
9th flower bud visible (3digit)3


– 510 10th inflorescence visible (first bud erect)2


10th flower bud visible3


– 51 . Stages continuous till . . .
– 519 19th inflorescence visible (first bud erect)2


19th flower bud visible3


2 -and 3digit


Principal growth stage 6: Flowering


61 601 First inflorescence: first flower open2


First flower open3


62 602 2nd inflorescence: first flower open2


2nd flower open3


63 603 3rd inflorescence: first flower open2


3rd flower open3


6 . 60 . Stages continuous till . . .
69 609 9 or more inflorescences with open flowers (2digit) 


9th inflorescence: first flower open (3digit)2


9 or more flowers already open (2digit)
9th flower open (3digit)3


– 610 10th inflorescence: first flower open2


10th flower open3


– 61 . Stages continuous till  . . .
– 619 19th inflorescence: first flower open2


19th flower open3


2 For tomato
3 For paprika and aubergine







Solanaceous fruits Feller et al., 1995 b


Phenological growth stages and BBCH-identification keys
of solanaceous fruits 


Code Description


2- and 3digit


Principal growth stage 7: Development of fruit


71 701 First fruit cluster: first fruit has reached typical size2


First fruit has reached typical size and form3


72 702 2nd fruit cluster: first fruit has reached typical size2


2nd fruit has reached typical size and form3


73 703 3rd fruit cluster: first fruit has reached typical size2


3rd fruit has reached typical size and form3


7 . 70 . Stages continuous till . . .
79 709 9 or more fruit  clusters with fruits of typical size (2digit)


9th fruit cluster:first fruit has reached typical size (3digit)2


9 or more fruits have reached typical size and form (2digit)
9th fruit has reached typical size and form(3digit)3


– 710 10th fruit cluster: first fruit has reached typical form and size2


10th fruit has reached typical form and size3


– 71 . Stages continuous till . . .
19th fruit has reached typical form and size3


– 719 19th fruit cluster: first fruit has reached typical form and size2


2 -and 3digit


Principal growth stage 8: Ripening of fruit and seed


81 801 10% of fruits show typical fully ripe colour
82 802 20% of fruits show typical fully ripe colour
83 803 30% of fruits show typical fully ripe colour
84 804 40% of fruits show typical fully ripe colour
85 805 50% of fruits show typical fully ripe colour
86 806 60% of fruits show typical fully ripe colour
87 807 70% of fruits show typical fully ripe colour
88 808 80% of fruits show typical fully ripe colour
89 809 Fully ripe: fruits have typical fully ripe colour3


2- and 3digit


Principal growth stage 9: Senescence


97 907 Plants dead
99 909 Harvested product


2 For tomato
3 For paprika and aubergine







Solanaceous fruits


  1994: BBA und IVA







Pea Weber and Bleiholder, 1990; Feller et al., 1995 b


Phenological growth stages and BBCH-identification keys
of pea
(Pisum sativum L.)


Code Description


Principal growth stage 0: Germination


00 Dry seed
01 Beginning of seed imbibition
03 Seed imbibition complete
05 Radicle emerged from seed
07 Shoot breaking through seed coat
08 Shoot growing towards soil surface; hypocotyl arch visible
09 Emergence: shoot breaks through soil surface 


(“cracking stage”)


Principal growth stage 1: Leaf development


10 Pair of scale leaves visible
11 First true leaf (with stipules) unfolded or first tendril developed
12 2 leaves (with stipules) unfolded or 2 tendrils developed
13 3 leaves (with stipules) unfolded or 3 tendrils developed
1 . Stages continuous till . . .
19 9 or more leaves (with stipules) unfolded or 9 or more


tendrils developed


Principal growth stage 3: Stem elongation (Main shoot)


30 Beginning of stem elongation
31 1 visibly extended internode1


32 2 visibly extended internodes1


33 3 visibly extended internodes1


3 . Stages continuous till . . .
39 9 or more visibly extended internodes1


Principal growth stage 5: Inflorescence emergence


51 First flower buds visible outside leaves
55 First separated flower buds visible outside leaves but still closed
59 First petals visible, flowers still closed


1 The first internode extends from the scale leaf node to the first true leaf node







Pea Weber and Bleiholder, 1990; Feller et al., 1995 b


Phenological growth stages and BBCH-identification keys
of pea


Code Description


Principal growth stage 6: Flowering


60 First flowers open (sporadically within the population)
61 Beginning of flowering: 10% of flowers open
62 20% of flowers open
63 30% of flowers open
64 40% of flowers open
65 Full flowering: 50% of flowers open
67 Flowering declining
69 End of flowering


Principal growth stage 7: Development of fruit


71 10% of pods have reached typical length;
juice exudes if pressed


72 20% of pods have reached typical length;
juice exudes if pressed


73 30% of pods have reached typical length;
juice exudes if pressed.Tenderometer value: 80 TE


74 40% of pods have reached typical length;
juice exudes if pressed.Tenderometer value: 95 TE


75 50% of pods have reached typical length;
juice exudes if pressed.Tenderometer value: 105 TE


76 60% of pods have reached typical length;
juice exudes if pressed.Tenderometer value: 115 TE


77 70% of pods have reached typical length.
Tenderometer value: 130 TE


79 Pods have reached typical size (green ripe); peas fully formed


Principal growth stage 8: Ripening of fruit and seed


81 10% of pods ripe, seeds final colour, dry and hard
82 20% of pods ripe, seeds final colour, dry and hard
83 30% of pods ripe, seeds final colour, dry and hard
84 40% of pods ripe, seeds final colour, dry and hard
85 50% of pods ripe, seeds final colour, dry and hard
86 60% of pods ripe, seeds final colour, dry and hard
87 70% of pods ripe, seeds final colour, dry and hard
88 80% of pods ripe, seeds final colour, dry and hard
89 Fully ripe: all pods dry and brown. Seeds dry and hard (dry ripe)


Principal growth stage 9: Senescence


97 Plants dead and dry
99 Harvested product
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Bean Feller et al., 1995 b


Phenological growth stages and BBCH-identification keys
of Bean 
(Phaseolus vulgaris var. nanus L.), 


Code Description


Principal growth stage 0: Germination


00 Dry seed
01 Beginning of seed imbibition
03 Seed imbibition complete
05 Radicle emerged from seed
07 Hypocotyl with cotyledons breaking through seed coat
08 Hypocotyl reaches the soil surface; hypocotyl arch visible
09 Emergence: hypocotyl with cotyledons break through soil


surface (“cracking stage”)


Principal growth stage 1: Leaf development


10 Cotyledons completely unfolded
12 2 full leaves (first leaf pair unfolded)
13 3rd true leaf (first trifoliate leaf) unfolded
1 . Stages continuous till . . .
19 9 or more leaves (2 full leaves, 7 or more trifoliate) unfolded


Principal growth stage 2: Formation of side shoots


21 First side shoot visible
22 2nd side shoot visible
23 3rd side shoot visible
2 . Stages continuous till . . .
29 9 or more side shoots visible


Principal growth stage 5: Inflorescence emergence


51 First flower buds visible
55 First flower buds enlarged
59 First petals visible, flowers still closed







Bean Feller et al., 1995 b


Phenological growth stages and BBCH-identification keys
of Bean 


Code Description


Principal growth stage 6: Flowering


60 First flowers open (sporadically within the population)
61 Beginning of flowering: 10% of flowers open1


Beginning of flowering2


62 20% of flowers open1


63 30% of flowers open1


64 40% of flowers open1


65 Full flowering: 50% of flowers open1


Main flowering period2


67 Flowering finishing: majority of petals fallen or dry1


69 End of flowering: first pods visible1


Principal growth stage 7: Development of fruit


71 10% of pods have reached typical length1


Beginning of pot development2


72 20% of pods have reached typical length1


73 30% of pods have reached typical length1


74 40% of pods have reached typical length1


75 50% of pods have reached typical length, 
beans beginning to fill out1


Main pod development period2


76 60% of pods have reached typical length1


77 70% of pods have reached typical length, pods still break cleanly1


78 80% of pods have reached typical length1


79 Pods: individual beans easily visible1


Principal growth stage 8: Ripening of fruit and seed


81 10% of pods ripe (beans hard)1


Seeds beginning to mature2


82 20% of pods ripe (beans hard)1


83 30% of pods ripe (beans hard)1


84 40% of pods ripe (beans hard)1


85 50% of pods ripe (beans hard)1


Main period of ripening2


86 60% of pods ripe (beans hard)1


87 70% of pods ripe (beans hard)1


88 80% of pods ripe (beans hard)1


89 Fully ripe: pods ripe (beans hard)1


1 For varieties with limited flowering period
2 For varieties in which the flowering period is not limited







Bean Feller et al., 1995 b


Phenological growth stages and BBCH-identification keys
of Bean 


Code Description


Principal growth stage 9: Senescence


97 Plants dead
99 Harvested product
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Weed species Hess et al., 1997


Phenological growth stages and BBCH-identification keys
of weed species


D = Dicotyledons, 
G = Gramineae, 
M = Monocotyledons, 
P = Perennial plants, 
V = Development from vegetative parts or propagated organs.


No code letter is used if the description applies to all groups of plants.


Code Description


Principal growth stage 0: Germination, sprouting, 
bud development


00 Dry seed 
V Perennating or reproductive organs during the resting period


(tuber, rhizome, bulb, stolon)
P Winter dormancy or resting period


01 Beginning of seed imbibition
P, V Beginning of bud swelling


03 Seed imbibition complete
P, V End of bud swelling


05 Radicle (root) emerged from seed
V Perennating or reproductive organs forming roots


06 Elongation of radicle, formation of root hairs and/or lateral roots
07 G Coleoptile emerged from caryopsis


D, M Hypocotyl with cotyledons or shoot breaking through seed coat
P, V Beginning of sprouting or bud breaking


08 D Hypocotyl with cotyledons or shoot growing towards soil surface
V Shoot growing towards soil surface


09 G Emergence: Coleoptile breaks through soil surface
D, M Emergence: Cotyledons break through soil surface 


(except hypogeal germination);
V Emergence: Shoot/Leaf breaks through soil surface
P Buds show green tips


Principal growth stage 1: Leaf development (main shoot)


10 G, M First true leaf emerged from coleoptile
D Cotyledons completely unfolded
P First leaves separated


11 First true leaf, leaf pair or whorl unfolded
P First leaves unfolded


12 2 true leaves, leaf pairs or whorls unfolded
13 3 true leaves, leaf pairs or whorls unfolded
1 . Stages continuous till ...
19 9 or more true leaves, leaf pairs or whorls unfolded







Weed species Hess et al., 1997


Phenological growth stages and BBCH-identification keys
of weed species


Code Description


Principal growth stage 2: Formation of side shoots / tillering


21 First side shoot visible
G First tiller visible


22 2 side shoots visible
G 2 tillers visible


23 3 side shoots visible
G 3 tillers visible


2 . Stages continuous till ...
29 9 or more side shoots visible


G 9 or more tillers visible


Principal growth stage 3: Stem elongation /shoot
development (main shoot)


30 Beginning of stem elongation
G Beginning of shooting


31 1 visibly extended internode
G 1 node stage


32 2 visibly extended internode;
G 2 node stage


33 3 visibly extended internode
G 3 node stage


3 . Stages continuous till ...
39 9 or more visibly extended internodes


G 9 or more nodes 


Principal growth stage 4: vegetative propagation / booting
(main shoot)


40 V Vegetative reproductive organs begin to develop 
(rhizomes, stolons, tubers, runners, bulbs)


41 G Flag leaf sheath extending
42 V First young plant visible
43 G Flag leaf sheath just visibly swollen (mid-boot)
45 G Flag leaf sheath swollen (late-boot)
47 G Flag leaf sheath opening
49 V Constant new development of young plants;


vegetative reproductive organs reach final size 
G First awns visible







Weed species Hess et al., 1997


Phenological growth stages and BBCH-identification keys
of weed species


Code Description


Principal growth stage 5: Inflorescence emergence
(main shoot) / heading


51 Inflorescence or flower buds visible
G Beginning of heading


55 First individual flowers visible (still closed)
G Half of inflorescence emerged (middle of heading)


59 First flower petals visible (in petalled forms)
G Inflorescence fully emerged (end of heading)


Principal growth stage 6: Flowering (main shoot)


60 First flowers open (sporadically)
61 Beginning of flowering: 10% of flowers open
63 30% of flowers open
65 Full flowering: 50% of flowers open, first petals may be fallen
67 Flowering finishing: majority of petals fallen or dry
69 End of flowering: fruit set visible


Principal growth stage 7: Development of fruit


71 Fruits begin to develop
G Caryopsis watery ripe


79 Nearly all fruits have reached final size normal 
for the species and location


Principal growth stage 8: Ripening or maturity of fruit
and seed


81 Beginning of ripening or fruit coloration
89 Fully ripe


Principal growth stage 9: Senescence, beginning of dormancy


97 End of leaf fall, plants or above ground parts dead or dormant;
P, V Plant resting or dormant
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		Annex 1.1.3 – Pest-Weather Mapping table
This Excel file captures crop-specific weather data relevant to pest and disease forecasting. The table columns include  crop , phenological growth stages and key weather parameters such as temperature, humidity, precipitation, wind speed, and sunshine duration. Additionally, it links these environmental conditions to specific pests and diseases, helping to predict outbreaks and support the generation of early warning bulletins (BPA). The table shall be revised during analysis phase to include the BBCH denominations (which should be synchronized with the BBCH from the PESTEXPERT database), as well as other potential crop, weather and/or  pests/diseases related parameters, as requested by ANF.

		Specia		BBCH* se va importa
din pestexpert
(faza fenologică)		Parametrii meteorologici																				Organismul dăunător (boli și dăunători)

						Durata de strălucire soarelui (h)		Temperatura medie diurnă aer (0)		Temp. sol (0)		Umiditate aer (%)		Umiditate sol (%)		Strat de zăpadă (cm)		Viteza și direcția vântului		Precipitații (ml)		Nebulozitate (h)		Media unui nr de ... zile

		CEREALE PĂIOASE

		1. Grâu- toamnă/ primăvară (Triticum aestivum)				6-12		15-25		10-25		70-90		60-70		5-20		10-30		10-30		9				Siteroptes graminum (SITEGR) - acarianul gramineelor

						6-12		18-28		18-28		50-70		60-70		5-10		>30		10-30		4-6				Chirothrips manicatus (CHITMA) - tripsul timofticii

						>9		15-25		15-25		>60		60-70		5-15		0-10		0-30		0-3				Eurygaster sp.(1EURYG)-ploșnițele cerealelor

						>6		15-25		10-20		40-70		60-70		>5		>10		10-30		0-3				Aelia spp. (AELISP)- ploșnițele vărgate ale cerealelor



						5-8		15-25		10-20		40-60		60-70		>5		<10		<5		0-4				Phyllotreta vittula (PHYEVU) - puricii orzului

						6-9		15-25		12-20		50-70		60-80		>5		<10		5-50		0-3				Tanymecus dilaticollis (TANYDI) - rățișoara porumbului

						>8		10-18		10-18;>18		40-60;>60		60-80		>5		<10		5-15		<4				Melolontha melolontha (MELOME) -cărăbușul de mai


						6-10		18-25		15-22		40-60		60-80		>10		10-20		10-30		1-3				Agrotis segetum (AGROSE) - buha semănăturilor

						6-9		15-22		10-20		40-60		50-70		5-10		<30		10-30		<5				Apamea sordens (PARIBA) - buha boabelor de grâu

						6-8		20-25		15-25		60-80		50-70		5-20		5-15		10-30		1-3				Haplodiplosis marginata (HAPDMA) - viermele roșu al paiului de grâu



						>8		15-25		15-25		40-70		>50		<5		<20		<10		0-2				Corvus frugilegus (CORVFR) - cioara de semănătură

						>8		10-20		10-20		<40		30-60		0-5		<10		<10		0-2				Anser anser (ANSEAN) - gâsca de vară

						>8		10-25		5-20		40-70		15-35		0-5		0-10		0-2		0-2				Citellus citellus (CITECI) - popândău


						6-12		15-25		15-25		40-60		10-20		0-15		0-10		10-30		0-2				Cricetus cricetus (CRICCR) - hârciog


						1-8		10-20		10-20		40-60		10-20		0-15		<10		10-20		6-8				Micromys minutus (MCRMMI) - șoarecele pitic


						8-16		15-25		10-20		>70		>70		0-15		<10		0-5		0-4				Apodemus agrarius (APODAG) - șobolanul de câmp


						8-16		10-30		5-30		30-70		20-40		0-30		<10		<10		8-9				Mus musculus (MUSXMU) - șoarecele de mișună

		2. Orz- toamnă/primăvară (Hordeum spp.)				6-12		15-25		10-25		70-90		60-70		5-20		10-30		10-30		9				Siteroptes graminum (SITEGR) - acarianul gramineelor

						>8		20-30		20-30		60-80		70-90		5-30		0		0-30		6-8				Tarsonemus spirifex (TARSSF) - acarianul ovăzului;

						6-12		18-28		18-28		50-70		60-70		5-10		>30		0-30		4-6				Chirothrips manicatus (CHITMA) - tripsul timofticii

						>6		15-25		10-20		40-70		60-70		>5		>10		10-30		0-3				Aelia spp. (AELISP) - ploșnițele vărgate ale cerealelor


						5-8		15-25		10-20		40-60		60-70		>5		<10		<5		0-4				Phyllotreta vittula (PHYEVU) - puricii orzului

						6-9		15-25		12-20		50-70		60-80		>5		<10		5-50		0-3				Tanymecus dilaticollis (TANYDI) - rățișoara porumbului

						>8		10-18		10-18;>18		40-60;>60		60-80		>5		<10		5-15		<4				Melolontha melolontha (MELOME) - cărăbușul de mai

						6-10		18-25		> 15		50-70		50-70		5-10		3-10		10-20		0-4				Oulema melanopus (LEMAME) - gândacul ovăzului


						6-10		18-25		15-22		40-60		60-80		>10		10-20		10-30		1-3				Agrotis segetum (AGROSE) - buha semănăturilor

						6-8		20-25		15-25		60-80		50-70		5-20		5-15		10-30		1-3				Haplodiplosis marginata (HAPDMA) - viermele roșu al paiului de grâu


						6-10		18-25		15-20		50-70		60-80		5-20		0-15		10-20		0-3				Chlorops pumilionis (CHLPPU) - musca galbenă a cerealelor

						1-8		10-20		10-20		40-60		10-20		0-15		<10		10-20		6-8				Micromys minutus (MCRMMI) - șoarecele pitic


						8-16		15-25		10-20		>70		>70		0-15		<10		0-5		0-4				Apodemus agrarius (APODAG) - șobolanul de câmp


						8-16		10-30		5-30		30-70		20-40		0-30		<10		<10		8-9				Mus musculus (MUSXMU) - șoarecele de mișună


		3. Porumb (Zea mays)				<6		18-27		18-25		90		60-80		5-20		10-30		20-50 		5-8				Setosphaeria turcica (SETOTU) - pătarea cenușie a frunzelor helmintosporioza

						<6		26-34		18-28		80		60-80		>10		10-20		10-30 		6-8				Ustilago maydis (USTIMA) - tăciunele comun


						4-8		18-25		18-22		>70		60-80		5-20		5-15		10-30 		3-8				Sphacelotheca reiliana (SPHTRE) - tăciunele prăfos

						<5		20-28		18-25		>80		>70		>10		>10		20-50		6-8				Stenocarpella maydis (DIPDMA) - putregaiul uscat al tulpinilor și știuleților de porumb


						>6		25-35		>25		<40		<40		>10		10-25		<10 		0-4				Tetranychus urticae (TETRUR) - păianjenul roșu comun



						>8		20-25		18-25		60-80		50-70		5-20		5		20-50 		3-5				Tetraneura ulmi (BYRSUL) - păduchele rădăcinilor de porumb


						4-8		20-30		15-25		60-80		60-80		5-20		5-20		<10 		3-5				Rhopalosiphum maidis (RHOPMA) - păduchele verde al porumbului

						4-8		15-30		10-30		40-70		30-60		>10		10-30		10-50		>6				Gryllotalpa gryllotalpa (GRYTGR) - coropișnița

						7-12		20-35		15-35		40-70		30-70		5-20		10-30		10-50 		0-3				Locusta migratoria migratoria (LOCUMI) - lăcusta călătoare

						>8		15-30		15-30		<40		<10		>10		10-30		<10 		0-2				Dociostaurus maroccanus (DICIMA) - lăcusta marocană

						>8		15-30		15-30		0-70		10-40		5-20		10-30		10-50 		0-3				Calliptamus italicus italicus (CALUIT) -lăcusta italiană

						8		20-30		10-30		>70		20-50		5-20		<10		5-20 		0-3				Halyomorpha halys (HALYHA) - ploșnița marmorată

						4-8		20-30		15-20		50-70		60-80		>15		<10		10-20 		0-3				Nezara viridula (NEZAVI) - ploșnița verde a tomatelor

						>10		18-25 		15-25		60-80		60-70  		10-30		0-15		10-50 		0-5				Pentodon idiota (PENTID) - gândacul negru al porumbului

						4-18		15-25		15-25		60-80		15-25		>10		<10		13-30  
 		3-6				Melolontha melolontha (MELOME) - cărăbușul de mai


						8		20-30		15-25		50-70		15-30		10-20		<10		10-50		<3				Anoxia villosa (ANOXVI) - cărăbușul de stepă


						6-10		15-25		15-25		50-80		30-60		>5		5-20		10-30 		3-9				Agrotis segetum (AGROSE) - buha semănăturilor

						6-10		15-25		15-25		40-70		30-60		5-20		0-20		10-30 		0-6				Phyllotreta vittula (PHYEVU) - puricii cerealelor

						4-8		18-28		18-25		60-80		50-70		5-15		0-15		5-15		0-3				Chaetocnema aridula (CHAEAR) - puricii cerealelor

						4-6		-10-+30		10-20		40-70		20-40		0-10		0-20		0-50 		0-8				Corvus frugilegus (CORVFR) - cioara de semănătură

		4. Sorg
(Sorghum bicolor)				<4		20-30		0		>85		>80		0		<10		>20		0-9				Drechselera serghicola- helminthosporium

						0		25-30		0		60-80		60-80		5-10		20-30		10-30		5-8				Sorghum red stripe virus- mozaicul sorgului

						8-10		25-30		25-30		60-90		60-80		5-15		20		10-30		5-8				Sporisorium sorghi(SPHTSO) - tăciunele sorgului

						<5		20-28		20-28		>80		60-80		5-10		10-20		20-40		6-8				Fusicladium sorghi-patarea frunzelor

						<3		20-28		20-28		>80		60-80		5-10		10-20		20-40		6-8				Exserohilum turcicum(SETOTU)- patarea cenusie a frunzelor

						6-8		25-35		25-30		40-60		15-30		INFL.INDIRECT		10-30		<20		0-2				Locusta migratoria migratoria (LOCUMI) - lăcusta călătoare

						9		20-30		15-25		60-80		15-25		5-10		NU INFL.DIRECT		10-30		4				Agriotes spp. (AGRISP) - viermii- sârmă sau gândacii pocnitori

						6-8		25-30		18-30		60-80		60-80		10-3		<10-15		10-30		0-2				Diabrotica virgifera virgifera(DIABVI)- viermele vestic al radacinilor de porumb

						4-6		20-28		18-28		50-70		60-80		>10		10-20		10-20		0-3				Tanymecus dilaticollis (TANYDI) - rățișoara porumbului

		5. Orzoaică
(Hordeum distichon)				6-12		15-25		10-25		70-90		60-70		5-20		10-30		10-30		9				Siteroptes graminum (SITEGR) - acarianul gramineelor

						6-12		18-28		18-28		50-70		60-70		5-10		>30		10-30		4-6				Chirothrips manicatus (CHITMA) - tripsul timofticii

						>9		15-25		15-25		>60		60-70		5-15		0-10		0-30		0-3				Eurygaster sp.(EURYSP)-ploșnițele cerealelor

						>6		15-25		10-20		40-70		60-70		>5		>10		10-30		0-3				Aelia spp. (AELISP)- ploșnițele vărgate ale cerealelor



						5-8		15-25		10-20		40-60		60-70		>5		<10		<5		0-4				Phyllotreta vittula (PHYEVU) - puricii orzului

						6-9		15-25		12-20		50-70		60-80		>5		<10		5-50		0-3				Tanymecus dilaticollis (TANYDI) - rățișoara porumbului

						4-8		18-28		18-25		60-80		50-70		5-15		0-15		5-15		0-3				Chaetocnema aridula (CHAEAR) - puricii cerealelor


						>8		10-18		10-18;>18		40-60;>60		60-80		>5		<10		5-15		<4				Melolontha melolontha (MELOME) -cărăbușul de mai


						6-9		16-25		10-20		50-70		60-70		5-10		<10		5-20		0-3				Anoxia villosa (ANOXVI) -cărăbușul de stepă



						6-10;>10		18-25		12-20		50-75		60-70		0-15		0-20		10-30		0-6				Anisoplia spp. (ANISSP) -cărăbușeii cerealelor;


						6-10		18-25		15-22		40-60		60-80		>10		10-20		10-30		1-3				Agrotis segetum (AGROSE) - buha semănăturilor

						6-9		15-22		10-20		40-60		50-70		5-10		<30		10-30		<5				Apamea sordens (PARIBA) - buha boabelor de grâu

						6-8		18-25		18-22		60-80		50-70		5-10		<20		10-15		<8				Cnephasia pasiuana (CNEPPS) - omida minieră a păioaselor

						10-12		15-25		15-25		60-80		50-70		10-20		10-20		20		0-5				Cephus pygmeus (CEPHPY) - viespea paiului

						6-8		20-25		15-25		60-80		50-70		5-20		5-15		10-30		1-3				Haplodiplosis marginata (HAPDMA) - viermele roșu al paiului de grâu



						>6		15-22		10-20		40-60		60-80		10-20		10-20		10-20		1-3				Contarinia tritici (CONTTR) - țânțarul florilor de grâu

						6-8		15-25		15-25		60-80		50-70		>5		<15		<20		1-3				Agromyza spp. (AGMYSP) - musca minieră a frunzelor de graminee

						6-8		15-25		15-25		60-80		50-70		>5		<15		<20		1-3				Agromyza ambigua syn. Agromyza mobilis (AGROAM);

						6-8		15-25		15-25		60-80		50-70		>5		<15		<20		1-3				Agromyza albipennis (AGMYAL)


						6-8		15-25		15-25		60-80		50-70		>5		<15		<20		1-3				Agromyza nigrella (AGMYNI)


						6-12		18-25		15-25		60-80		50-70		5-15		10-30		5-15		1-5				Chromatomyia nigra (PHYYNI) - musca minieră a cerealelor

						>12		20-25 
18-22 		>15		60-80		50-70		10-20		<10-15		5-20		1-5				Meromyza saltatrix (MEROSA) - musca galbenă a spicelor

						>8		20-30		20-30		>70		<30		>10		<10		10-30		0-2				Lasiosina cinctipes (LASSCN) - musca neagră a cerealelor

						>8		10-20		10-20		40-70		<30		1-5		<15		0-10		0-2				Passer domesticus (PASSDO) - vrabia de casă

						>8		15-25		15-25		40-70		>50		<5		<20		<10		0-2				Corvus frugilegus (CORVFR) - cioara de semănătură

						>8		10-20		10-20		<40		30-60		0-5		<10		<10		0-2				Anser anser (ANSEAN) - gâsca de vară

						>8		10-25		5-20		40-70		15-35		0-5		0-10		0-2		0-2				Citellus citellus (CITECI) - popândău


						6-12		15-25		15-25		40-60		10-20		0-15		0-10		10-03		0-2				Cricetus cricetus (CRICCR) - hârciog


						1-8		10-20		10-20		40-60		10-20		0-15		<10		10-20		6-8				Micromys minutus (MCRMMI) - șoarecele pitic


		6. Ovăz- toamnă/primăvară 
(Avena sativa)				8-16		10-30		5-30		30-70		20-40		0-30		<10		<10		8-9				Mus musculus (MUSXMU) - șoarecele de mișună

								20-30		20-30		60-80		70-90		5-30		INFL.INDIRECT		0-30		6-8				Tarsonemus spirifex (TARSSF) - acarianul ovăzului

						6-12		18-28		18-28		50-70		60-70		5-10		>30		10-30		4-6				Chirothrips manicatus (CHITMA) - tripsul timofticii

						>8		15-25		15-25		60-80		60-70		5-20		10-30		0-30		0-3				Macrosteles laevis (MACTLA) - cicoriţa grâului

						>6		15-25		10-20		40-70		60-70		>5		>10		10-30		0-3				Aelia sp. (AELISP) - ploşniţele vărgate ale cerealelor

						5-8		15-25		10-20		40-60		60-70		>5		<10		<5		0-4				Phyllotreta vittula (PHYEVU) - puricii orzului

						5-8		15-25		10-20		40-60		60-70		>5		<10		<5		0-4				Phyllotreta vittula (PHYEVU) - puricii orzului

						4-8		18-28		18-25		60-80		50-70		5-15		0-15		5-15		0-3				Chaetocnema aridula (CHAEAR) - puricii cerealelor

						>8		10-18		10-18;>18		40-60;>60		60-80		>5		<10		5-15		<4				Melolontha melolontha (MELOME) - cărăbuşul de mai


						6-9		16-25		10-20		50-70		60-70		5-10		<10		5-20		0-3				Anoxia villosa (ANOXVI) -cărăbuşul de stepă


						6-10		18-25		> 15		50-70		50-70		5-10		3-10		10-20		0-4				Oulema melanopus (LEMAME) - gândacul ovăzului


						6-10		15-25		15-20		60-80		60-80		>15		<10		10-30		3-8				Agrotis segetum (AGROSE) - buha semănăturilor

						6-9		15-22		10-20		40-60		50-70		5-10		<30		10-30		<5				Apamea sordens (PARIBA) - buha boabelor de grâu

						6-8		18-25		18-22		60-80		50-70		5-10		<20		10-15		<8				Cnephasia pasiuana (CNEPPS) - omida minieră a păioaselor;

						10-12		15-25		15-25		60-80		50-70		10-20		10-20		20		0-5				Cephus pygmeus (CEPHPY) - viespea paiului

						6-8		20-25		15-25		60-80		50-70		5-20		5-15		10-30		1-3				Haplodiplosis marginata (HAPDMA) - viermele roşu al paiului de grâu



						>6		15-22		10-20		40-60		60-80		10-20		10-20		10-20		1-3				Contarinia tritici (CONTTR) - ţânţarul florilor de grâu

						6-8		15-25		15-25		60-80		50-70		>5		<15		<20		1-3				Agromyza spp. (AGMYSP) - musca minieră a frunzelor de graminee

						6-8		15-25		15-25		60-80		50-70		>5		<15		<20		1-3				 Agromyza mobilis (AGROAM)

						6-8		15-25		15-25		60-80		50-70		>5		<15		<20		1-3				Agromyza albipennis (AGMYAL)


						6-8		15-25		15-25		60-80		50-70		>5		<15		<20		1-3				Agromyza nigrella (AGMYNI)

						6-12		18-25		15-25		60-80		50-70		5-15		10-30		5-15		1-5				Chromatomyia nigra (PHYYNI) - musca minieră a cerealelor

						>12		20-25 
18-22 		>15		60-80		50-70		10-20		<10-15		5-20		1-5				Meromyza saltatrix (MEROSA) - musca galbenă a spicelor

						>8		20-30		20-30		>70		<30		>10		<10		10-30		0-2				Lasiosina cinctipes (LASSCN) - musca neagră a cerealelor

						6-10		18-25		15-20		50-70		60-80		5-20		0-15		10-20		0-3				Chlorops pumilionis (CHLPPU) - musca galbenă a cerealelor

						>8		10-20		10-20		40-70		<30		1-5		<15		0-10		0-2				Passer domesticus (PASSDO) - vrabia de casă

						>8		15-25		15-25		40-70		>50		<5		<20		<10		0-2				Corvus frugilegus (CORVFR) - cioara de semănătură

						>8		10-20		10-20		<40		30-60		0-5		<10		<10		0-2				Anser anser (ANSEAN) - gâsca de vară

						>8		10-25		5-20		40-70		15-35		0-5		0-10		0-2		0-2				Citellus citellus (CITECI) - popândău

						6-12		15-25		15-25		40-60		10-20		0-15		0-10		10-30		0-2				Cricetus cricetus (CRICCR) -hârciogul

						1-8		10-20		10-20		40-60		10-20		0-15		<10		10-20		6-8				Micromys minutus (MCRMMI) -şoarecele pitic



						8-16		15-25		10-20		>70		>70		0-15		<10		0-5		0-4				Apodemus agrarius (APODAG) - şobolanul de câmp


						8-16		10-30		5-30		30-70		20-40		0-30		<10		<10		9-8				Mus musculus (MUSXMU) - şoarecele de mişună


		7. Secară
(Secale cereale)				6-12		15-25		10-25		70-90		60-70		5-20		10-30		10-30		9				Siteroptes graminum (SITEGR) - acarianul gramineelor

						6-12		18-28		18-28		50-70		60-70		5-10		>30		10-30		4-6				Chirothrips manicatus (CHITMA) - tripsul timofticii

						>8		15-25		15-25		60-80		60-70		5-20		10-30		0-30		0-3				Macrosteles laevis (MACTLA) - cicorița grâului

						3-9		16-25		15-20		40-80		60-70		15-30		<10		<5		<4				Psammotettix striatus (PSAMST) - cicada striată a grâului

						>9		15-25		15-25		>60		60-70		5-15		0-10		0-30		0-3				Eurygaster sp.(EURYSP)-ploșnițele cerealelor

						>6		15-25		10-20		40-70		60-70		>5		>10		10-30		0-3				Aelia spp. (AELISP)- ploșnițele vărgate ale cerealelor



						5-8		15-25		10-20		40-60		60-70		>5		<10		<5		0-4				Phyllotreta vittula (PHYEVU) - puricii orzului

						6-9		15-25		12-20		50-70		60-80		>5		<10		5-50		0-3				Tanymecus dilaticollis (TANYDI) - rățișoara porumbului

						4-8		18-28		18-25		60-80		50-70		5-15		0-15		5-15		0-3				Chaetocnema aridula (CHAEAR) - puricii cerealelor


						>8		10-18		10-18;>18		40-60;>60		60-80		>5		<10		5-15		<4				Melolontha melolontha (MELOME) -cărăbușul de mai


						6-9		16-25		10-20		50-70		60-70		5-10		<10		5-20		0-3				Anoxia villosa (ANOXVI) -cărăbușul de stepă



						6-10;>10		18-25		12-20		50-75		60-70		0-15		0-20		10-30		0-6				Anisoplia spp. (ANISSP) -cărăbușeii cerealelor;


						6-10		18-25		15-22		40-60		60-80		>10		10-20		10-30		1-3				Agrotis segetum (AGROSE) - buha semănăturilor

						6-9		15-22		10-20		40-60		50-70		5-10		<30		10-30		<5				Apamea sordens (PARIBA) - buha boabelor de grâu

						6-8		18-25		18-22		60-80		50-70		5-10		<20		10-15		<8				Cnephasia pasiuana (CNEPPS) - omida minieră a păioaselor

						10-12		15-25		15-25		60-80		50-70		10-20		10-20		20		0-5				Cephus pygmeus (CEPHPY) - viespea paiului

						6-8		20-25		15-25		60-80		50-70		5-20		5-15		10-30		0-5				Haplodiplosis marginata (HAPDMA) - viermele roșu al paiului de grâu



						>6		15-22		10-20		40-60		60-80		10-20		10-20		10-20		1-3				Contarinia tritici (CONTTR) - țânțarul florilor de grâu

						6-8		15-25		15-25		60-80		50-70		>5		<15		<20		1-3				Agromyza spp. (AGMYSP) - musca minieră a frunzelor de graminee

						6-8		15-25		15-25		60-80		50-70		>5		<15		<20		1-3				Agromyza ambigua syn. Agromyza mobilis (AGROAM);

						6-8		15-25		15-25		60-80		50-70		>5		<15		<20		1-3				Agromyza albipennis (AGMYAL)


						6-8		15-25		15-25		60-80		50-70		>5		<15		<20		1-3				Agromyza nigrella (AGMYNI)


						6-12		18-25		15-25		60-80		50-70		5-15		10-30		5-15		1-5				Chromatomyia nigra (PHYYNI) - musca minieră a cerealelor

						>12		20-25 ,
18-22 		>15		60-80		50-70		10-20		<10-15		5-20		1-5				Meromyza saltatrix (MEROSA) - musca galbenă a spicelor

						>8		20-30		20-30		>70		<30		>10		<10		10-30		0-2				Lasiosina cinctipes (LASSCN) - musca neagră a cerealelor

						>8		10-20		10-20		40-70		<30		1-5		<15		0-10		0-2				Passer domesticus (PASSDO) - vrabia de casă

						>8		15-25		15-25		40-70		>50		<5		<20		<10		0-2				Corvus frugilegus (CORVFR) - cioara de semănătură

						>8		10-20		10-20		<40		30-60		0-5		<10		<10		0-2				Anser anser (ANSEAN) - gâsca de vară

						>8		15-25		15-25		40-70		15-35		0-5		0-10		0-2		0-2				Citellus citellus (CITECI) - popândău


						6-12		15-25		15-25		40-60		10-20		0-15		0-10		10-30		0-2				Cricetus cricetus (CRICCR) - hârciog


						1-8		10-20		10-20		40-60		10-20		0-15		<10		10-20		6-8				Micromys minutus (MCRMMI) - șoarecele pitic


						8-16		15-25		10-20		>70		>70		0-15		<10		0-5		0-4				Apodemus agrarius (APODAG) - șobolanul de câmp


						8-16		10-30		5-30		30-70		20-40		0-30		<10		<10		8-9				Mus musculus (MUSXMU) - șoarecele de mișună

		8. Triticale (Triticum durum)				6-12		15-25		10-25		70-90		60-70		5-20		10-30		10-30		9				Siteroptes graminum (SITEGR) - acarianul gramineelor

						6-12		18-28		18-28		50-70		60-70		5-10		>30		10-30		4-6				Chirothrips manicatus (CHITMA) - tripsul timofticii

						>8		15-25		15-25		60-80		60-70		5-20		10-30		0-30		0-3				Macrosteles laevis (MACTLA) - cicorița grâului

						3-9		16-25		15-20		40-80		60-70		15-30		<10		<5		<4				Psammotettix striatus (PSAMST) - cicada striată a grâului

						>9		15-25		15-25		>60		60-70		5-15		0-10		0-30		0-3				Eurygaster sp.(EURYSP)-ploșnițele cerealelor

						>6		15-25		10-20		40-70		60-70		>5		>10		10-30		0-3				Aelia spp. (AELISP)- ploșnițele vărgate ale cerealelor



						5-8		15-25		10-20		40-60		60-70		>5		<10		<5		0-4				Phyllotreta vittula (PHYEVU) - puricii orzului

						6-9		15-25		12-20		50-70		60-80		>5		<10		5-50		0-3				Tanymecus dilaticollis (TANYDI) - rățișoara porumbului

						4-8		18-28		18-25		60-80		50-70		5-15		0-15		5-15		0-3				Chaetocnema aridula (CHAEAR) - puricii cerealelor


						>8		10-18		10-18;>18		40-60;>60		60-80		>5		<10		5-15		<4				Melolontha melolontha (MELOME) -cărăbușul de mai


						6-9		16-25		10-20		50-70		60-70		5-10		<10		5-20		0-3				Anoxia villosa (ANOXVI) -cărăbușul de stepă



						6-10;>10		18-25		12-20		50-75		60-70		0-15		0-20		10-30		0-6				Anisoplia spp. (ANISSP) -cărăbușeii cerealelor;


						6-10		18-25		15-22		40-60		60-80		>10		10-20		10-30		1-3				Agrotis segetum (AGROSE) - buha semănăturilor

						6-9		15-22		10-20		40-60		50-70		5-10		<30		10-30		<5				Apamea sordens (PARIBA) - buha boabelor de grâu

						6-8		18-25		18-22		60-80		50-70		5-10		<20		10-15		<8				Cnephasia pasiuana (CNEPPS) - omida minieră a păioaselor

						10-12		15-25		15-25		60-80		50-70		10-20		10-20		20		0-5				Cephus pygmeus (CEPHPY) - viespea paiului

						6-8		20-25		15-25		60-80		50-70		5-20		5-15		10-30		1-3				Haplodiplosis marginata (HAPDMA) - viermele roșu al paiului de grâu



						>6		15-22		10-20		40-60		60-80		10-20		10-20		10-20		1-3				Contarinia tritici (CONTTR) - țânțarul florilor de grâu

						6-8		15-25		15-25		60-80		50-70		>5		<15		<20		1-3				Agromyza spp. (AGMYSP) - musca minieră a frunzelor de graminee

						6-8		15-25		15-25		60-80		50-70		>5		<15		<20		1-3				Agromyza ambigua syn. Agromyza mobilis (AGROAM);

						6-8		15-25		15-25		60-80		50-70		>5		<15		<20		1-3				Agromyza albipennis (AGMYAL)


						6-8		15-25		15-25		60-80		50-70		>5		<15		<20		1-3				Agromyza nigrella (AGMYNI)


						6-12		18-25		15-25		60-80		50-70		5-15		10-30		5-15		1-5				Chromatomyia nigra (PHYYNI) - musca minieră a cerealelor

						>12		20-25 ADULT
18-22 LARVA		>15		60-80		50-70		10-20		<10-15		5-20		1-5				Meromyza saltatrix (MEROSA) - musca galbenă a spicelor

						>8		20-30		20-30		>70		<30		>10		<10		10-30		0-2				Lasiosina cinctipes (LASSCN) - musca neagră a cerealelor

						1-8		10-20		10-20		40-60		10-20		0-15		<10		10-20		6-8				Micromys minutus (MCRMMI) - șoarecele pitic


						8-16		15-25		10-20		>70		>70		0-15		<10		0-5		0-4				Apodemus agrarius (APODAG) - șobolanul de câmp


						8-16		10-30		5-30		30-70		20-40		0-30		<10		<10		8-9				Mus musculus (MUSXMU) - șoarecele de mișună

		LEGUMINOASE DIN FAMILIA FABACEAE/LEGUMINOSAE

		9. Mazăre-boabe (Pisum sativum)				4-5		20-25		18-22 		 80		60-70 		0 		5-10 		20-30		6-8 				Ascochyta sp. (ASCOSP) - antracnoza

						8 		18-25		18-20 		75-80 		55-65		1-3 		10-20 		5-10		3-5 				Erysiphe pisi (ERYSPI) - făinarea


						5		18		16		80		40		0		0-5		15		6				Septoria pisi (SEPTPI) - septorioza


						4		15		14		85		50		0		0-5		20		7				Peronospora viciae f. sp. pisi (PEROVP) - mana

						7		22		18		65		40		0		5-18		8		4				Frankliniella occidentalis (FRANOC) - tripsul californian

						8		24		20		60		30		0		0-5		5		3				Acyrthosiphon pisum (ACYRON) - păduchele verde al mazării



						7		23		19		65		35		0		5-18		10		4				Sitona lineatus (SITNLI) - gărgăriţa frunzelor de mazăre

						6.5		25		21		60		30		0		0-5		8		3				Tychius quinquepunctatus (TYCHQU) - gărgăriţa punctată a mazării


						5.5		20		18		70		40		0		0-5		10		4				Bruchus pisorum (BRCHPI) - gărgăriţa mazării

						6		21		19		68		35		0		5-18		7		3				Cydia nigricana (LASPNI) - molia păstăilor de mazăre

						4-8		20-25		20-25 		50-65  		70-80 		10-20 		10-15 		10-15 		4-5 				Cacoecimorpha pronubana (TORTPR) - molia mediteraneeană


						6		24		20		60		30		0		0-5		5		3				Liriomyza trifolii (LIRITR) - musca minieră

		10. Soia (Glycine max.)				6		20		18		75		40		0		0-5		15		6				Peronospora manshurica (PEROMA) - mana

						4-8		15- 20		10- 30		> 85		>50-60		0-5		>5		20-25		4-5				Sclerotinia sclerotiorum (SCLESC) -putregaiul alb

						6-8		15-25		>10		90		50-70		10-20 		10-20 		10-20 		6				Boeremia exigua var. exigua (PHOMEX) - pătarea frunzelor şi tulpinilor de soia

						6.5		21		19		75		40		0		0-5		10		5				Septoria glycines (SEPTGL) -septorioza soiei

						5		25-30		25-30		80		60-80		1-30 		30		10-30		4				Fusarium oxysporum f. sp. glycines (FUSAGY) - ofilirea fuzariană a soiei


						5.5		20		18		75		45		0		0-5		10		4				Athelia rolfsii (SCLORO) - putregaiul tulpinii


						8		20-30		10-30		>70		20-50		5-20		<10		5-20 		0-3				Halyomorpha halys (HALYHA) - ploşniţa marmorată

						5		21		19		65		40		0		0-5		8		3				Melolontha melolontha (MELOME) - cărăbuşul de mai


						7		23		19		65		35		0		5-18		10		4				Sitona lineatus (SITNLI) - gărgăriţa frunzelor de mazăre

						6-10		20		18		70		50		0		0-5		8		4				Agrotis segetum (AGROSE) - buha semănăturilor

						7		25		21		65		35		0		0-5		10		3				Etiella zinckenella (ETIEZI) - molia păstăilor de soia

						7		24		22		60		35		0		0-5		8		3				Cynthia cardui (VANSCA) - fluturele cărămiziu al scaieţilor

						8		26		23		55		30		0		5-18		7		2				Helicoverpa armigera (HELIAR) - viermele capsulelor de bumbac

						>6		15 -25		15-20		60-80		50-70		5-20 		0-10 		10-15		4-8				Delia platura (HYLEPL) - musca plantulelor

						>6		15 -25		15-20		60-80		50-70		5-20 		0-10 		10-15		4-8				Delia florilega (HYLEFG) - musca seminţelor de fasole

		11. Fasole-boabe (Phaseolus vulgaris)				13		25		18		85		75		0		15 		20		8				Uromyces appendiculatus (UROMAP) - rugina fasolei

						5		25-30		25-30		80		60-80		1-30 		30		10-30		4				Fusarium sp. (FUSASP) - fuzarioza

						11		24		17		82		72		0		12 		14		7				Phaeoisariopsis griseola (PHAIGR) - pătarea unghiulară a frunzelor de fasole

						6-10 		22		18		50-80		50-70 		0		5-15 		5-10 		4-6				Aphis fabae (APHIFA) - păduchele negru



						13		24		20		78		70		0		10 		12		4				Frankliniella occidentalis (FRANOC) - tripsul californian

						8		20-30		10-30		>70		20-50		5-20		<10		5-20 		0-3				Halyomorpha halys (HALYHA) - ploşniţa marmorată

						7		23		19		65		35		0		5-18		10		4				Sitona lineatus (SITNLI) - gărgăriţa frunzelor

						>6		15 -25		15-20		60-80		50-70		5-20 		0-10 		10-15		4-8				Delia platura (HYLEPL) - musca plantulelor

						13		25		19		78		70		0-5		12 		14		7				Tuta absoluta (GNORAB) - molia minieră a tomatelor

						12		24		18		80		72		0		10 		12		6				Liriomyza trifolii (LIRITR) - musca minieră americană

						11		23		17		78		70		0		12		10		5				Liriomyza cicerina (LIRICI) - musca minieră a frunzelor de năut

		PLANTE TEHNICE

		12. Floarea-soarelui (Helianthus anuus)				8		20		18		80		85		0		5 		10		4				Plenodomus lindquistii (LEPTLI) - pătarea neagră

						7		22		20		65		60		0		4 		5		6				Golovinomyces cichoracearum (ERYSCI) - făinarea

						6		18		16		75		70		0		3 		12		5				Puccinia helianthi (PUCCHE) - rugina


						9		21		19		70		65		0		2 		8		4				Brachycaudus helichrysi (ANURHE) - păduchele mic al prunului


						8		18		16		75		70		0		3 		10		5				Melolontha sp. (MELOSP) - cărăbuşul de mai


						8		21		19		68		60		0		3 		10		5				Pentodon sp. (PENDSP) - gândacul negru al porumbului

		13. Rapiță de toamnă/primăvară (Brassica napus)				8		15		13		85		80		0		2		15		6				Albugo candida (ALBUCA) - rugina albă a cruciferelor

						9		18		16		75		70		0		3		10		5				Alternaria brassicicola (ALTEBI) - alternarioza; pătarea neagră


						7		16		14		80		75		0		4 		12		6				Pyrenopeziza brassicae (PYRPBR) - boala petelor albe

						8		14		12		85		80		0		3		10		5				Plasmodiophora brassicae (PLADBR) - hernia rădăcinilor

						6		13		11		90		85		0		2 		18		7				Hyaloperonospora parasitica (PEROPA) - mana rapiţei

						7		14		12		85		75		0		3 		12		6				Neopseudocercospore lla capsellae (PSDCCA) - pătarea albă a frunzelor

						7		17		15		75		72		0		2 		10		6				Baris chlorizans (BARICH) - gărgăriţa albastră a verzei

						6-8		12-15		12-15		78		40-60		5-20		3		10 - 20 		5				Ceutorhynchus pallidactylus (CEUTQU) - gărgărița tulpinilor de varză


						6-8		12-15		12-15		78		40-60		5-20		3		10 - 20 		5				Ceutorhynchus assimilis (CEUTPL) - gărgărița semințelor de crucifere

						6-8		12-15		12-15		78		40-60		5-20		3		10 - 20 		5				Ceuthorrynchus spp. (CEUTSP)

						6-10		15		13		80		78		0		2		10		6				Agrotis segetum (AGROSE) - buha semănăturilor

						10-14		18-25		18-25		60-80		50-70		10-20 		5-20 		10-30 		4-6				Autographa gamma (PYTOGA) - buha gamma


						8		19		17		78		75		0		4 		11		5				Mamestra brassicae (BARABR) - buha verzei

						6-10		16		14		80		78		0		3 		12		6				Agrotis ipsilon (AGROYP) - viermele negru


						8		15		13		82		80		0		3		10		6				Delia radicum (HYLERA) - musca rădăcinilor

						7		14		12		85		82		0		2 		11		6				Tipula paludosa (TIPUPA) - tipulidul european

		14. Cartof (Solanum spp.)				4-8		15- 20		10- 30		> 85		>50-60		0-5		>5		20-25		4-5				Sclerotinia sclerotiorum (SCLESC) - putregaiul alb

						4-6		18-24		18-24		85-95		80-90		5-10 		10-20 		10-20		6-10				Pythium betae (PYTHBE) - căderea plăntuțelor

						6-10		10-25		10-25		50-70		20-40		5-15 		5-10 		5-20 		4-6				Agrotis segetum (AGROSE) - buha semănăturilor

						10-12		18-25		18-22		60-80		60-80		10-20 		15-20		10-20		4-8				Mamestra brassicae (BARABR) - buha verzei

						6-12		20-25		20-25		60-80		60-80		20-30 		10-15		10-20 		2-4				Phthorimaea operculella (PHTOOP) – molia cartofului

		15. Sfecla de zahăr (Beta vulgaris)				9		18		16		78		74		0		3 		12		5				Alternaria alternata (ALTEAL) - alternarioza


						8		17		15		80		78		0 		2 		10		6				Neocamarosporium betae (PLEOBJ) - putregaiul negru al sfeclei; putregaiul inimii sfeclei

						9		18		16		78		75		0		3 		12		5				Ramularia beticola (RAMUBE) - pătarea frunzelor de sfeclă

						7		14		12		85		80		0 		2		12		6				Pythium debaryanum (PYTHDE) - putregaiul sau căderea plăntuțelor de sfeclă


						6		22		20		85		90		0 		4		15		7				Rhizopus stolonifer (RIZPST) - putregaiul coletului

						4-8		15- 20		10- 30		> 85		>50-60		0-5		>5		20-25		4-5				Sclerotinia sclerotiorum (SCLESC) - putregaiul alb

						>6		25-35		>25		<40		<40		>10		10-25		<10 		0-4				Tetranychus urticae (TETRUR) - acarianul roșu comun

						6-10 		22		20		50-80		50-70 		0 		5-15 		5-10 		4-6				Aphis gossypii (APHIGO) - afidul bumbacului

						6-10 		20		18		50-80		50-70 		0 		5-15 		5-10 		4-6				Aphis fabae (APHIFA) - afidul fasolei

						9		21		19		65		78		0 		2		6		4				Myzus persicae (MYZUPE) - afidul verde al piersicului

						6-10 		22		20		50-80		50-70 		0-5		5-15 		5-10 		4-6				Aphis craccivora (APHICR) - afidul negru al leguminoaselor

						9		23		21		68		74		0 		3		6		4				Macrosiphum euphorbiae (MACSEU) - afidul cartofului; păduchele verde

						8		20		18		72		78		0 		3		10		5				Cassida nebulosa (CASSNE) - gândacul țestos al sfeclei

						9		22		20		70		75		0 		4 		8		4				Bothynoderes punctiventris (CLEOPU) - gărgărița sfeclei

						8		20		18		75		78		0 		3 		9		5				Tanymecus palliatus (TANYPA) - rățișoara sfeclei

						9		21		19		70		75		0 		3		7		4				Disonycha spp. (DISOSP) - puricele săritor al sfeclei

						8		20		18		68		72		0 		2 		6		5				Phyllotreta cruciferae (PHYECR) - puricii de pământ

						6-10		19		17		70		78		0 		3 		7		5				Agrotis segetum (AGROSE) - buha semănăturilor

						9		22		20		72		78		0		3 		8		5				Mamestra brassicae (BARABR) - buha verzei

						8		22		20		68		73		0 		3 		7		5				Scrobipalpa ocellatella (PHTOOC) - molia sfeclei

						9		21		19		70		76		0 		3 		6		4				Liriomyza trifolii (LIRITR) - musca minieră americană

						>6		 18-25		15-20		60-70		>70		0-5		>5-10		15-20 		5				Pegomya hyoscyami (PEGOHY) - musca minieră

		16. Muștar negru (Brassica nigra)				6-8		12-15		12-15		78		40-60		5-20		3 		10 - 20 		5				Ceuthorrynchus obstrictus (gargarita verzei)

		17. Muștar (Sinapis spp.)				4-8		15- 20		10- 30		> 85		>50-60		0-5		>5		20-25		4-5				Sclerotinia sclerotiorum (SCLESC) - putregaiul alb

						9		24		22		75		78		0 		3		8		6-10				Alternaria brassicicola (ALTEBI)- alternarioza

						7		20		18		78		80		0 		3 		10		6				Leptosphaeria maculans (LEPTMA) - putregaiul negru

						8		22		20		70		75		0 		3		7		5				Meligethes aeneus (Gandacul lucios al rapitei)

						8		18		16		78		80		0 		2 		8		6				Albugo candida(ALBUCA)-Rugina alba

						4-8		15-20		15-20		80-100		80-100		0-5		3		9		6				Botrytis cinerea ( BOTRCI) (Putregaiul cenusiu)

						8 		18-25		18-20 		75-80 		55-65		1-3 		10-20 		5-10		3-5 				Erysiphe cruciferarum (ERYSCR)-Făinarea

						8		20		18		75		80		0 		3		7		5				Pyrenopeziza brassicae(PYRPBR)

						9		12-15		12-15		78		40-60		5-20		3 		10 - 20 		5				Ceuthorrynchus sp.(CEUTSP) - gargarita tulpinilor

						6-10 		20		18		50-80		50-70 		0 		5-15 		5-10 		4-6				Aphis spp. (1APHIG)- afide

		18. Cânepă (Cannabis sativa)				4-8		15- 20		10- 30		> 85		>50-60		0-5		>5		20-25		4-5				Sclerotinia sclerotiorum (SCLESC) - putregaiul alb

						4-8		15-20		15-20		80-100		80-100		0-5		2 		8		6				Botrytis cinerea (BOTRCI)(Putregaiul cenusiu)

						9		22		20		78		75		0 		2 		8		6				Stemphylium botryosum (STEMBO)

						8		20		18		80		82		0 		3		9		5				Septoria cannabis (SEPTCA) 

						8		20		18		75		78		0 		2 		7		5				Melolontha melolontha(MELOME)(Carabusi)

						9		22		20		70		75		0 		3 		8		4				Agriotes sp.(AGRISP) (Viermi sarma)

						9		24		22		70		75		0 		3 		6		4				Cydia delineana (CYDIDE)- molia canepii

		19. Hamei (Humulus lupulus)				8		18		16		85		80		0 		2 		10		6				Pseudoperonospora humuli(PSPEHU) -               mana hameiului

						8		23		21		65		70		0 		4 		6		4				Podosphaera macularis  (SPHRMA)(Fainare)

						9		22		20		70		75		0 		3 		7		4				Ostrinia nubilalis(PYRUNU) (Sfredelitorul porumbului)

						8		21		19		72		75		0 		2 		7		5				Myzus persicae (MYZUPE) (Păduchele verde al hameiului)

						7		20		18		75		78		0 		3		8		5				Phorodon humuli            (PHODHU)(Păduchele hameiului)

		20. In (Linum usitatissimum)				8		21		19		72		78		0 		2 		6		5				Thrips lini (THRILI)- tripsul inului

						9		22		20		70		75		0 		3 		7		4				Oulema melanopus (LEMAME) (Gândacul inului)

						4-8		15-20		15-20		80-100		80-100		0-5		3 		9		5				Botrytis cinerea ( BOTRCI)  (Putregaiul cenusiu)

						4–6 		20–25		18–22		85–95		60–80		0		10–15		30–60		5–8 				Colletotrichum lini (COLLLI) (Antracnoza)

						8		20		18		80		82		0 		3		9		5				Septoria linicola (MYCOLN)(Septorioza inului)

						9		22		20		75		78		0 		3 		7		6-10				Alternaria linicola             (Alternarioza inului)

						9		21		19		78		80		0 		2 		8		6-10				Alternaria alternata (ALTEAL) 

						8		23		21		65		70		0 		4		6		4				Erysiphe penicillata(MCRSPE) - fainare

						7		19		17		78		80		0 		3		9		5				Discosphaerina fulvida(AUREPL)

		21. Tutun (Nicotiana tabacum)				0		15-20		18-22		90		70-90		10-20		10-20 		2-5 		6-8				Peronospora tabacina (PEROTA) - mana tutunului

						9		20-25		20-25		85-100		70-90		5-15 		10-30		5-15 		6-10				Alternaria alternata (ALTEAL) - pătarea brună a frunzelor

						10-12		18-22		18-22		80-95		60-80		10-20 		10-30		10-30 		6-8				Golovinomyces cichoracearum (ERYSCI) - făinarea la tutun

						4-8		15-20		15-20		80-100		80-100		0-5		10-20		10 		8				Botrytis cinerea ( BOTRCI) - putregaiul cenușiu

						5		25-30		25-30		80		60-80		1-30 		30		10-30		4				Fusarium oxysporum f. sp. nicotianae (FUSANI) - fusarioza

						8		25-30		25-30		<50		<50		5-15 		10-20		<10 		< 4				Thrips tabaci (THRITB ) - Tripsul tutunului

						4-8		10-25		10-25		40-70		30-60		1-5 		10-30 		5-15		< 2				Myzus persicae (MYZUPE ) - afide

						8-14		25-30		20-25		50-80		60-80		10-20		10-20		2-10 		6-8				Helicoverpa armigera (HELIAR) - Omida fructificației

						4-6		10-20		10-20		40-60		30-60		5-10 		<10 		10-30 		2-5				Dolycoris baccarum (DOLYBA) - ploșnița tutunului

						4-8		5-20		5-20		40-70		20-50		<15 		<10 		5-15 		4-8				Deroceras agreste (DEROAG) - limaxul cenusiu

		PLANTE FURAJERE

		22. Lucernă (Medicago sativa)						18-24		15-20 		80-90 		80-95		0 		0		20-30 		4-8 				Pythium debaryanum (PYTHDE) - căderea plăntuțelor

						4-5		20-25		18-22 		 80		60-70 		0 		5-10 		20-30		6-8 				Ascochyta pisi (ASCOPI) - înnegrirea tulpinilor

						5		25-30		25-30		80		60-80		1-30 		30		10-30		4				Fusarium oxysporum f. sp. medicaginis (FUSAMD) - veștejirea fuzariană a plantelor

						8 		18-25		18-20 		75-80 		55-65		1-3 		10-20 		5-10		3-5 				Erysiphe pisi (ERYSPI) - făinarea lucernei

						4 		18-22 		18-22 		80-85 		60-70 		5-10 		10-20 		5-20 		6-7 				Peronospora spp. (PEROSP) - mana lucernei

						3-6		20-25		18-20 		80-85 		55-75		0 		10-15 		15-20		6-8 				Uromyces striatus (UROMST) - rugina lucernei

						3-4 		20-25		20-25 		80-85 		50-60 		0 		15-20 		15-25 mm 		8-9 				Pseudopeziza medicaginis (PSPZME) - pătarea brună a frunzelor de lucernă

						3-5 		22-26 		15-20 		75-80 		60-70 		0 		10-20 		20-30		7-8 				Cercospora medicaginis (CERCME) - cercosporioza

						3-4 		15-25		18-22 		75-80 		60-75 		10-15 		30-40 		15-20 		6-8 				Phyllosticta medicaginis (PHYSME) - pătarea galbenă a frunzelor

						6-10 		20-25		12-15 		50-80		50-70 		0		5-15 		5-10 		4-6				Aphis medicaginis (APHIME) - păduchele negru al lucernei

						7 		20-30		20-30 		50-55 		60-70 		0		10-20 		10-20		6 				Adelphocoris lineolatus (ADPHLI) - ploșnița lucernei

						7		20-30 		20-30		50-55 		60-70 		0		10-20 		10-20 		6 				Adelphocoris seticornis (ADPHSE) - ploșnița neagră a lucernei

						5-6		20-25 		20-25 		60-70 		40-50 		0		15-20 		8-12 		6-8 				Camptopus lateralis (CAMSLA) - gândacul cu două puncte albe

						3-4 		20-25 		25-30 		30-50 		60-70 		20-30 		10-12 		15-20 		4				Frankliniella occidentalis (FRANOC) - tripsul californian

						5-6 		8-8,5 20-25 		20-25 		55-70 		50-60 		0		15-20 		15-20 		7-8 				Gonioctena fornicata (GONCFO) - gândacul roșu al lucernei

						9-10 		11,5 - 12,5 - 20-30 		20-25		55-70 		50-60 		0		15-20 		5-10 		3-4				Subcoccinella vigintiquatuorpunctat a (SUBCVI) - buburuza lucernei

						4-6 		12-15 		10 -11 - 		55-70 		50-60 		0		15-20 		10-20 		6-7				Otiorhynchus ligustici (OTIOLI) - gărgărița rădăcinilor

						7-8		9-10 		20-25		55-70 		50-60 		0		15-20 		10-20 		3-4 				Hypera postica (HYPRPO) - gărgărița frunzelor de lucernă

						7		23		19		65		35		0		5-18		10		4				Sitona spp. (SITNSP) - gărgărițele frunzelor de leguminoase

						7-9		11 -13 		22-28 		55-70 		65-75 		5-10  		5-10		10-12 		6-7 				Tychius flavus (TYCHFL) - gărgărița semințelor de lucernă

						7-8		18-25 		20-25		60-70 		65-75 		5-10		10-20 		10-15 		6-10				Lygus pratensis (LYGUPR) - ploșnița de câmp

						5-6 		19-21		18-20		55-70 		60-70		5-10 		5-10 		10-12		5-6				Bruchophagus roddi (BRPHRO) - viespea semințelor de lucernă

						10-12		25-30		25-30		40-60 		20-30 		5-10 		10-30 		10-15		0-3 				Locusta migratoria migratoria (LOCUMI) - lăcusta migratoare

						10-12		15-30°C		25-30°C		40-60 		20-30 		5-10		10-30 		10-15 		0-3 				Dociostaurus maroccanus (DICIMA) - lăcusta marocană

						10-12 		15-30		25-30		40-60 		20-30 		5-10		10-30 		10-15		0-3 				Calliptamus italicus italicus (CALUIT) - lăcusta italiană

						>6-8		15-25		>10		50-70		40-60		10-15 		<3-4 		10-15 		4-5 				Cecidomyia veronicae (CECIVE) - musculița galicolă a frunzelor

						>6		15-22		10-20		40-60		60-80		10-20		10-20		10-20		1-3				Contarinia medicaginis (CONTME) - țânțarul florilor de lucernă

						9-10		20-25		20-25 		60-80 		65-70 		0		8-10 		15-20 		4-6,3-5				Dasineura medicaginis (DASYME) - musculița galicolă a mugurilor

						6-10		12,2		15-20		50-70		20-40 		0		5-10 		15-20 		3-5 				Agrotis segetum (AGROSE)- buha semănăturilor

						8-10		25-30		20-25 		50-80		60-80		10-20 		10-20 		2-10 		6-8 				Helicoverpa armigera (HELIAR) - omida fructelor

						8-10 		18-24		18-24		50-60 		60-70 		10-20 		10-15 		5-20 		3-4 				Semiothisa clathrata (SEMOCL) - fluturele pestriț al lucernei

						8-10		20-30		20-25 		50-60 		60-70 		20-25 		10-15 		10-12 		2-3 				Heliothis maritima (HELIMA) - buha lucernei

						5-6		18-25		15-20		50-65		20-30		10-20 		10-15 		20-30 		3-5				Isturgia spp. (ISTUSP) - cotarul verde al lucernei

						10-12 		25-30		20-25		30-40 		40-60		10-15 		15-20 		5-15 		2-3 				Loxostege sticticalis (LOXOST) - omida de stepă

						4-8		20-25		 20-25		50-65		70-80 		0		10-15 		10-15 		3-4				Discestra trifolii (SCOOTR) - buha cafenie a lucernei

						8-10		10-20		60-80		50-70		40-50		0 		5-8 		10-15 		0				Liriomyza trifolii (LIRITR) - musca minieră

						10-12		10-15		5-15		50-70 		70-80 		0		0		0		0				Microtus arvalis (MICRAR) - șoarecele de câmp

						8 		18-25		18-20		75-80 		55-65		1-3 		10-20 		5-10 		3-5				Erysiphe spp. (ERYSSP) - făinarea trifoiului

						4-8		15- 20		10- 30		> 85		>50-60		0-5		>5		20-25		4-5				Sclerotinia sclerotiorum (SCLESC) - putregaiul alb

		23. Trifoi roșu (Trifolium pratense)				3-4 		20-25 		25-30 		30-50 		60-70 		20-30 		10-12 		15-20 		3-5 				Haplothrips niger (HAPLNI) - tripsul trifoiului roșu

						7		23		19		65		35		0		5-18		10		4				Sitona sulcifrons (SITNSL) - gărgărița dungată mică a trifoiului

						7-8		9-10		20-25		55-70 		50-60 		0		15-20 		10-20		3-4 				Hypera postica (HYPRPO) - gărgărița frunzelor de lucernă

						5-6		 8-8,5 20-25 		20-25 		55-70 		50-60 .		0		15-20 r		15-20 		7-8 				Gonioctena fornicata (GONCFO) - gândacul roșu al lucernei

						7-8		15-25		15-25		55-70		50-60 		0		15-20 		10-20 		3-4 				Apion apricans (APIOAP) - gărgărița florilor de trifoi

						5-6		18-20		18-20		55-70		60-70		5-10 		5-10 		10-12 		5-6				Bruchophagus gibbus (BRPHGI) - viespea semințelor de trifoi

						8-10		10-20		60-80		50-70		40-50		0		5-10 		10-15 						Liriomyza trifolii (LIRITR) - musca minieră

						4-8		20-25 		20-25 		50-65  		70-80 		10-20 		10-15 		10-15 		4-5 				Cacoecimorpha pronubana (TORTPR) - tortricidul mediteraneean

						4-8		20-25		 20-25		50-65		70-80 		0		10-15 		10-15 		3-4				Discestra trifolii (SCOOTR) - buha cafenie a lucernei;

						8-10		25-30		20-25 		50-80		60-80		10-20 		10-20 		2-10 		6-8 				Helicoverpa spp. (HELVSP) - omida fructelor

		24. Sfeclă furajeră (Beta vulgaris crassa)																								Toate organismele dăunătoare ale sfeclei furajere		cred ca trebuie sfecla pentru zahar

		POMI ȘI ARBUȘTI FRUCTIFERI

		25. Măr (Malus domestica)				4-8 		18-25		15-22		80-100		60-75		0		5-10 		30-70 		4-8 				Monilinia fructicola (MONIFC) - monilioza

						4-6 		15-25		15-22		80-100		60-75		0		5-10 		40-70 		4-8 				Monilinia polystroma (MONIPO) - monilioza

						>6 		20-30		20-30		40-70		0		 5-10 		>15 		<20 		6 				Aculus schlechtendali (VASASD) - acarianul mărului

						4-8		15-25		 10-20		60-80		>80		0		>10		<20 		4-6 				Dysaphis spp. (DYSASP) - păduchele roz galicol al mărului

						>6 		20-25		>15		60-75		40-60		0		<3		<10 		<3-5 				Ceresa bubalus (CEREBU) - cicada gheboasă a pomilor

						6-10 		15-22		12-18		50-70		40-60		<5 		<5 		<20 		2-5 				Sciaphobus squalidus (SCPBSQ) - gărgărița mugurilor

						4-6 		15-25		10-20		> 70		> 60		0		< 10 		10-20 		< 4				Dasineura mali (DASYMA) - musculița frunzelor

						>5 		18-30		>15		50-70		30-50		0		2-3 		>10 		<4-6				Grapholita molesta (LASPMO) - molia orientală a fructelor

						>5		15-22		12-18		50-70		40-60		<5		<5 		<20 		2-5 				Adoxophyes orana (CAPURE) - molia pieliței fructelor

						>6		20-30		18-26		40-60		40-50		<5		<3		<15 		<4-6				Anarsia lineatella (ANARLI) - molia vărgată a piersicului

						8-12		18-28		16-24		50-70		40-60		<5 		<5		<20 		4-6 				Leucoptera malifoliella (LEUCSC) - molia minieră a pomilor

						6-10 		15-28		10-18		65-85		50-75		0		<5 		5-10 		4-6 				Spilonota ocellana (TMETOC) - molia roșie a mugurilor

						6-9 		15-28		12-18		70-85		60-80		<5		<5 		5-15 		4-6 				Lyonetia clerkella (LYONCL) - minatorul mare sinuos

						6-10 		18-26		12-18		65-80		55-75		0		<5		5-15 		4-6 				Phyllonorycter blancardella (LITHBL) - molia marmorată a mărului

						6-10 		18-25		12-18		60-80		50-70		0		<5 		5-15		4-6				Stigmella malella (NEPTMA) - minatorul mic sinuos

						8-12 		18-26		12-20		60-80		50-70 		0		<5 		5-10		4-6				Yponomeuta malinella (HYPNMA) - molia frunzelor de măr

						6-10		20-28		12-20		50-75		40-60		0		<5 		5-15 		3-5				Euproctis chrysorrhoea (EUPRCH) - fluturele cu abdomenul auriu

						6-9 		18-25		10-18		50-70		40-60		0		<5		5-10 		2-4 				Orgyia recens (ORGYGO) - omida cu trei smocuri de perișori

						6-10 		12-18		10-16		60-80		50-70		0		<3 		10-15 		2-5 				Hoplocampa testudinea (HOPLTE) - viespea merelor

						>6-8 		18-25		>12		50-80		40-60		0		<3-4 		<10 		<5-6				Drosophila suzukii (DROSSU) - drosofila cu aripi pătate

						6-10 		20-30		18-25		50-80		40-60		0		<3-4 		5-15 		2-6 				Ceratitis capitata (CERTCA) - musca mediteraneeană a fructelor

						2-8 		10-25		8-20		70-90		80-100		0-20 		<5 		10-20 		4-8				Arvicola terrestris (ARVCTE) - șobolan de apă de munte

						2-8 		10-25		8-20		60-80		60-80		0		0		10-20 		4-8 				Microtus arvalis (MICRAR) - șoarecele de câmp

		26. Păr (Pyris communis)				6-8		15-25		0		60-80		0		0		10-20		<5 						Podosphaera leucotricha (Mana pulverulentă a parului)

						4-6		12-22		5-10		>85		70-90		0		10-15		25-50		6-8 				Venturia pirina (VENTPI)-Pătarea brună a frunzelor de par

						4-8		15-25		12-20		>85		70-90		0		5-15 		20-40		6-10				Monilinia fructigena (MONIFG) (Putregaiul fructelor de par)

						6-8 		18-24		15-22		50-80		40-60		0		5-15		10-25		4-6 				Cydia pomonella(CARPPO) (Molia fructelor)

						6-10 		18-24		12-18		50-80		50-70 		0		5-15 		5-10 		4-6				Aphis pomi (APHIPO)-Păduchele verde al parului)

						6-8 		18-24		12-18		50-70		40-60		0		5-15 		10-20		4-6 				Cacopsylla pyricola(PSYLPC)(Păduchele de par)

						6-10 		15-25		12-20		50-80		50-70 		0		5-15 		5-10 		4-6				Aphis spp. (1APHIG)- afide

						>6		25-35		>25		<40		<40		>10		10-25		<10 		0-4				Tetranychus urticae(TETRUR) (Păianjenul roșu al parului)

						6-12 		15-30		10-25		50-70		40-60		0		0-10 		<10		2-5 				Lasius niger(LASINI) (Furnica neagră – poate afecta prin apariția de mucegaiuri fumago)

						6-14		18-30		15-25		50-80		40-70		0		0-15 		<10		2-6 				Chrysoperla carnea(CHROCR) (Lăcustele verzi, dăunători secundari)

						8-14		18-28		15-25		60-80		40-70		0		0-10 		<15		3-6 				Hyponomeuta malinella (HYPNMA)(Molia frunzelor de măr și par)

						10-14 		20-30		18-25		60-80		40-70		0		<10 		10-25		3-6 				Pyralidae(1PYRAF)(Gândaci cu impact asupra frunzelor și fructelor)

						>6-8 		15-25		>10		50-70		40-60		10-15 		<3-4 		15-30 		3-6 				Cecidomyia sp.(CECISP). (Musculițele frunzelor de par)

		27. Gutui (Cydonia oblonga)				4-8		12-22		10-15		85-100		60-80		0		5-15 		10-25		4-6 				Venturia inaequalis (VENTIN)-Rapăn

						6-8 		 15-25		0		60-80		0		0		0-5		<5 						Podosphaera leucotricha(PODOLE) (Mana pulberulentă a gutuiului)

						4-8 		15-25		12-20		>85		70-90		0		5-15 		20-40		6-10				Monilinia fructigena(MONIFG) (MONIFG) (Putregaiul fructelor de gutui)

						2-4 		10-25		12-22		>80		80-100		0		0		>20 		4-8				Phytophthora sp.(PHYTSP) (Putregaiul rădăcinilor de gutui)

						4-6		15-25		12-18		80-90		50-70		0		10-20		30-50		6-8 				Blumeriella jaapii(BLUMJA)(BLUMJA)-Pătarea roșie a frunzelor

						6-8 		18-24		15-22		50-80		40-60		0		5-15 		10-25		4-6 				Cydia pomonella(CARPPO)- Molia fructelor

						6-10 		15-25		12-20		50-80		50-70 		0		5-15 		5-10 		3-6				Aphis spp. (1APHIG)- afide

						6-10 		18-24		12-18		50-80		50-70 		0		5-15 		5-10 		4-6				Aphis pomi (APHIPO)-Păduchele verde al gutuiului)

						>6		25-35		>25		<40		<40		>10		10-25		<10 		0-4				Tetranychus urticae(TETRUR) (Păianjenul roșu al gutuiului)

						6-10 		18-25		15-20		60-80		50-70		0		5-10 		5-15		3-5 				Hyponomeuta malinella (HYPNMA) (Molia frunzelor de măr și gutui)

						6-12 		15-30		10-25		50-70		40-60		0		0-10 		<10		2-5 				Lasius niger(LASINI)(Furnica neagră – poate afecta prin mucegaiurile fumago)

						6-10		20-30		18-25		50-80		40-60		0		<3-4		5-15		<5-6				Ceratitis capitata(CERTCA) (Musca mediteraneană a fructelor)

		28. Prun (Prunus domestica)				>5 		18-30		>15		50-70		30-50		0		2-3 		>10 		<4-6				Grapholita molesta (LASPMO) (Molia orientală a fructelor de gutui)

						>6-8 		15-25		>10		50-70		40-60		10-15 		<3-4 		15-30		3-6				Cecidomyia sp.(CECISP). (Musculițele frunzelor de gutui)

						3-6		15-22		12-18		85-100		70-90		0		<4		20-40		5-8 				Apiognomonia erythrostoma (GNOMER) - răsucirea frunzelor de cireș

						>6		25-35		>25		<40		<40		>10		10-25		<10 		0-4				Tetranychus urticae (TETRUR) - păianjenul roșu comun;

						6-10 		18-28		16-25		40-60		50-70		0		<5 		5-10		2-4 				Acalitus phloeocoptes (ERPHPH) - acarianul galicol al prunului

						6-8 		18-25		15-22		50-70		50-70		0		<5 		5-15		2-5				Parthenolecanium corni (LECACO) - păduchele fals țestos al prunului

						4-7 		12-22		15-22		60-80		60-80		0		10-15		25-30		3-5 				Eriosoma lanigerum (ERISLA) - păduchele lânos

						> 4-6 		 20-25		15- 20		> 60-70		0		0		5-15 		> 20 		2-4				Comstockaspis perniciosa (QUADPE) - păduchele din San Jose

						4-6 		15-25		12-18		60-80		0		0		5-15 		5-20		4-6 				Anthonomus pomorum (ANTHPO) - gărgărița bobocilor și florilor de prun

						5-7 		15-20		>10		60-80		40-70		0		<3 		<10 		<5 				Sciaphobus squalidus (SCPBSQ) - gărgărița mugurilor

						>6 		18-25		>10		50-70		40-60		0		<4 		<5-10		<4-6 				Tropinota hirta (EPISHI) - gândacul păros

						>5 		20-28		>12		60-80		40-60		0		<3		<10 		<4-6 				Adoxophyes orana (CAPURE) - molia pieliței fructelor

						>6 		22-30		>14		50-70		40-60		<5		<3 		<15 		<4-6				Anarsia lineatella (ANARLI) - molia vărgată a piersicului

						>5 		18-24		>10		60-80		40-60		0		<3 		<10 		<4-6				Argyresthia pruniella (ARGYEP) - molia florilor de cireș

						>5 		18-26		>12		50-70		40-60		0		<3 		<10 		<5 				Phyllonorycter blancardella (LITHBL) -minatorul marmorat

						>6 		20-30		>15		50-70		40-6		0		<3-4 		<10 		<5-6				Euproctis chrysorrhoea (EUPRCH) - fluturele cu abdomenul auriu

						>5 		20-28		>15		50-75		40-60		0		<4 		<10 		<5-6				Hyphantria cunea (HYPHCU) - omida păroasă

						>5 		20-30		>15		50-70		40-60		0		<4 		<10 		<5-6				Lymantria dispar (LYMADI) - omida păroasă a stejarului

						>5-6 		12-18		>10		50-75		40-60		0		<3 		<10 		<4-5				Operophtera brumata (CHEIBR) - cotarul verde

						>6-8 		18-25		>12		50-75		40-60		0		<3-4 		<10 		<5-6				Hoplocampa minuta (HOPLMI) - viespile prunelor

						>6-8 		18-25		>12		50-75		40-60		0		<3-4 		<10 		<5-6 				Hoplocampa flava (HOPLFL) - viespile prunelor

						>5-7 		18-24		>12		50-70		40-60		0		<3-4 		<10 		<5-6				Caliroa cerasi (ERICLI) - viespea frunzelor de cireș

						>6-8 		15-25		>10		50-70		40-60		10-15 		<3-4 		15-30		<5-6				Cecidomyia sp. (CECISP) - musculița frunzelor de prun; cais; piersic

						>6-8 		18-25		>12		50-80		40-60		0		<3-4 		<10 		<5-6				Drosophila suzukii (DROSSU) - drosofila cu aripi pătate

						6-10 		20-30		>15		50-80		40-60		0		<3-4 		5-15		<5-6				Ceratitis capitata (CERTCA) - musca mediteraneeană a fructelor

		29. Cireș (Prunus avium)				5-7		15-20		>10		60-80		40-70		0		<3 		<10 		<5 				Sciaphobus squalidus (SCPBSQ) - gărgărița mugurilor

						>6 		18-25		>10		50-70		40-6		0		<4 		<5-10		<4-6				Tropinota hirta (EPISHI) - gândacul păros

						>5 		20-28		>12		60-80		40-60		0		<3 		<10 		<4-6				Adoxophyes orana (CAPURE) - molia pieliței fructelor

						>6 		22-30		>14		50-70		40-60		<5		<3 		<15 		<4-6				Anarsia lineatella (ANARLI) - molia vărgată a piersicului

						>5 		18-24		>10		60-80		40-60		0		<3 		<10 		<4-6				Argyresthia pruniella (ARGYEP) - molia florilor de cireș

						>5 		18-26		>12		50-70		40-60		0		<3 		<10 		<5 				Phyllonorycter blancardella (LITHBL) -minatorul marmorat

						>6 		20-30		>15		50-70		40-60		0		<3-4 		<10 		<5-6				Euproctis chrysorrhoea (EUPRCH) - fluturele cu abdomenul auriu

						>5 		20-28		>15		50-75		40-60		0		<4 		<10 		<5-6				Hyphantria cunea (HYPHCU) - omida păroasă

						>5 		20-30		>15		50-70		40-60		0		<4 		<10 		<5-6				Lymantria dispar (LYMADI) - omida păroasă a stejarului

						>5-6 		12-18		>10		50-75		40-60		0		<3 		<10 		<4-5 				Operophtera brumata (CHEIBR) - cotarul verde

						>6-8 		18-25		>12		50-75		40-60		0		<3-4 		<10 		<5-6				Hoplocampa minuta (HOPLMI) - viespile prunelor

						>6-8		18-25		>12		50-75		40-60		0		<3-4 		<10 		<5-6				Hoplocampa flava (HOPLFL) - viespile prunelor

						>5-7 		18-24		>12		50-70		40-60		0		<3-4 		<10 		<5-6				Caliroa cerasi (ERICLI) - viespea frunzelor de cireș

						>6-8 		15-25		>10		50-70		40-60		10-15 		<3-4 		15-30		<5-6				Cecidomyia spp. (CECISP) - musculița frunzelor de prun; cais; piersic

						>6-8 		18-25		>12		50-80		40-60		0		<3-4 		<10 		<5-6				Drosophila suzukii (DROSSU) - drosofila cu aripi pătate

						6-10 		20-30		>15		50-80		40-60		0		<3-4 		5-15		<5-6				Ceratitis capitata (CERTCA) - musca mediteraneeană a fructelor

						>5 		18-30		>15		50-70		30-50		0		2-3 		>10 		<4-6				Grapholita molesta (LASPMO) (Molia orientală a fructelor)

						4-6		15-25		12-18		80-90		50-70		0		10-20		30-50		6-8 				Blumeriella jaapii  (BLUMJA)-Pătarea roșie a frunzelor

						< 5 		15–25		0		> 85		0		0		< 20		> 10–15		> 6 				Monilinia laxa (MONILA) (Putregaiul fructelor de cireș)

						4–8 		18–24		0		60–80		0		0		5–15 		0		4–6 				Podosphaera clandestina(PODOCL) (Mana pulberulentă a cireșului)

						5–8 		20–28		18–24		60–85		60–80		0		10–20 		20–50 		4–6 				Verticillium dahliae(VERTDA) (Verticilioza)

		30. Vișin (Prunus cerasus)				5-7 		15-20		>10		60-80		40-70		0		<3 		<10 		<5				Sciaphobus squalidus (SCPBSQ) - gărgărița mugurilor

						>6 		18-25		>10		50-70		40-60		0		<4 		<5-10		<4-6				Tropinota hirta (EPISHI) - gândacul păros

						>5 		20-28		>12		60-80		40-60		0		<3 		<10 		<4-6				Adoxophyes orana (CAPURE) - molia pieliței fructelor

						>6 		22-30		>14		50-70		40-60		<5		<3 		<15 		<4-6				Anarsia lineatella (ANARLI) - molia vărgată a piersicului

						>5 		18-24		>10		60-80		40-60		0		<3 		<10 		<4-6				Argyresthia pruniella (ARGYEP) - molia florilor de cireș

						>5 		18-26		>12		50-70		40-60		0		<3 		<10 		<5 				Phyllonorycter blancardella (LITHBL) -minatorul marmorat

						>6 		20-30		>15		50-70		40-60		0		<3-4 		<10 		<5-6				Euproctis chrysorrhoea (EUPRCH) - fluturele cu abdomenul auriu

						>5 		20-28		>15		50-75		40-60		0		<4 		<10 		<5-6				Hyphantria cunea (HYPHCU) - omida păroasă

						>5 		20-30		>15		50-70		40-60		0		<4 		<10 		<5-6				Lymantria dispar (LYMADI) - omida păroasă a stejarului

						>6-8		18-25		>12		50-75		40-60		0		<3-4 		<10 		<5-6				Hoplocampa minuta (HOPLMI) - viespile prunelor

						>6-8 		18-25		>12		50-75		40-60		0		<3-4 		<10 		<5-6				Hoplocampa flava (HOPLFL) - viespile prunelor

						>5-7 		18-24		>12		50-70		40-60		0		<3-4 		<10 		<5-6				Caliroa cerasi (ERICLI) - viespea frunzelor de cireș

						>6-8 		15-25		>10		50-70		40-60		10-15 		<3-4 		15-30		<5-6				Cecidomyia spp. (CECISP) - musculița frunzelor de prun; cais; piersic

						>6-8 		18-25		>12		50-80		40-60		0		<3-4 		<10 		<5-6				Drosophila suzukii (DROSSU) - drosofila cu aripi pătate

						6-10 		20-30		>15		50-80		40-60		0		<3-4 		5-15		<5-6				Ceratitis capitata (CERTCA) - musca mediteraneeană a fructelor

						4-6		15-25		12-18		80-90		50-70		0		10-20		30-50		6-8 				Blumeriella jaapii (BLUMJA)Pătarea roșie a frunzelor

						< 5 		15–25		0		> 85		0		0		< 20		> 10–15		> 6 				Monilinia laxa (MONILA)(Putregaiul fructelor de vișin)

						4–8		18–24		0		60–80		0		0		5–15		0		4–6 				Podosphaera clandestina(PODOCL) (Mana pulberulentă a vișinului)

						5–8 		20–28		18–24		60–85		60–80		0		10–20		20–50		4–6 				Verticillium dahliae(VERTDA) (Verticilioza)

						4–6 		20–25		18–22		85–95		60–80		0		10–15		30–60		5–8 				Colletotrichum acutatum (COLLAC) (Antracnoza fructelor de vișin)

						2–5 		18–22		16–22		80–95		60–80		0		10–15		30–50		4–6 				Monilinia fructicola (MONIFC)  (Putregaiul fructelor de vișin)

		31. Cais (Prunus armeniaca)				< 5 		15–25		0		> 85		0		0		< 20		> 10–15		> 6 				Monilinia laxa (MONILA) - Putregaiul fructelor (Monilioză)

						4-6 		15-25		15-22		>85		60-80		0		5-15		>15		5-10				Taphrina deformans(TAPHDE) - Bășicarea frunzelor

						5-8 		20-25		18-22		>70		30-40		0		10-20 		20-40 		5-7 				Venturia carpophila(VENTCA) - Pătarea frunzelor

						6-8 		 15-25		 10-20		60-80		0		0		10-20		<5 		5-7				Podosphaera leucotricha (PODOLE) - Făinarea caisului

						4-6 		15-25		12-18		80-90		50-70		0		10-20 		30-50		6-8 				Blumeriella jaapii (BLUMJA)- Pătarea roșie a frunzelor

						>6 		22-30		>14		50-70		40-60		<5		<3 		<15 		<4-6				Anarsia lineatella (ANARLI)- molia vărgată a piersicului

						>5 		18-30		>15		50-70		30-50		0		2-3 		>10 		<4-6				Grapholita molesta (LASPMO) - Molia orientală a fructelor

						6-8		20-26		18-22		40-60		20-30		0		5-10 		0-5		0-2				Rhagoletis cerasi(RHAGCE) - Musca cireșelor (poate afecta și caisul)

						4-7		12-22		15-22		60-80		60-80		0		10-15 		25-30		3-5 				Eriosoma lanigerum(ERISLA)- Păduchele lânos

						4-8		10-25		10-25		40-70		30-60		1-5 		10-30 		5-15		< 2				Myzus persicae - Păduchele verde al piersicului

						6-8 		18-24		15-22		50-80		40-60		0		5-15 		10-25 		4-6 				Cydia pomonella(CARPPO) - Viermele merelor (poate afecta și fructele caisului)

		32. Piersic și variantele și formele speciei (Prunus persica)				4-6		15-25		15-22		>85		60-80		0		5-15		>15		5-10				Taphrina deformans(TAPHDE)- Bășicarea frunzelor de piersic.

						5-8 		20-25		18-22		>70		30-40		0		10-20 		20-40 		5-7 				Venturia carpophila(VENTCA)
 - Pătarea frunzelor.

						< 5 		15–25		0		> 85		0		0		< 20 		> 10–15		> 6 				Monilinia sp.(MONISP) Monilioza fructelor și a ramurilor.

						6-8 		15-25		 10-20		60-80		0		0		10-20 		<5 		8-12				Podosphaera pannosa(SPHRPA)
- Făinarea piersicului.

						>6 		22-30		>14		50-70		40-60		<5		<3 		<15 		<4-6				Anarsia lineatella (ANARLI)- molia vărgată a piersicului.

						>5 		18-30		>15		50-70		30-50		0		2-3 		>10 		<4-6				Grapholita molesta (LASPMO)  - Molia orientală a fructelor.

						6-8 		18-24		15-22		50-80		40-60		0		5-15		10-25		4-6 				Cydia pomonella(CARPPO) - Viermele merelor (poate afecta și piersicul).

						4-7		12-22		15-22		60-80		60-80		0		10-15 		25-40		3-5 				Cydia pomonella(CARPPO)- Păduchele lânos.

						6-10 		18-24		12-18		50-80		50-70 		0		5-15 		5-10 		4-6 				Aphis pomi (APHIPO)- Păduchele mărului (afectează și piersicul).

						>6		25-35		>25		<40		<40		>10		10-25		<10 		0-4				Tetranychus urticae(TETRUR)- Păianjenul roșu comun.

						8-12		18-30		20-28		40-60		<30		0		1-3 		0		1-3				Panonychus ulmi(METTUL)- Păianjenul roșu al pomilor.

						8-12 		25-35		20-30		40-60		20-40		0		5-15		0-5		1-3 				Capnodis tenebrionis (CAPNTE) - Gândacul cu corp plat al pomilor fructiferi.

						6-8		15-22		12-18		50-70		40-50		0		5-10		0-5		1-2				Lasioptera rubi(LASORU) - Gărgărița ramurilor.

		33. Migdal (Prunus dulcis)				4-6		10-20		8-15		>80		>70		0		<5		10-20		4-6				Taphrina deformans(TAPHDE)

						5-7		15-22		15-22		80-90		>70		0		5-10		10-15		3-5				Monilinia laxa (MONILA)

						>6		20-28		18-25		40-60		30-40		<5		<3		<15 		<4-6				Anarsia lineatella (ANARLI)-molia vărgată a piersicului

						>5 		18-30		>15		50-70		30-50		0		2-3 		>10 		<4-6				Grapholita molesta (LASPMO) Molia orientala a fructelor

						6-8		20-26		18-22		40-60		20-30		0		5-10		0-5		0-2				Eurytoma amygdali(EURTAM) 

		34. Castan (Castanea sativa)				<4		12-22		12-18		80-90		>70		0		<5		10-20		4-6				Phytophthora cinnamomi(PHYTCN)- Putregaiul rădăcinilor

						6-8		18-26		18-22		50-70		40-50		0		5-15		5-10		2-3				Gnomoniopsis castanea (GNMPCA)- Putregaiul fructelor

						5-7		15-23		15-20		70-90		50-60		0		5-10		10-15		3-5				Mycosphaerella maculiformis(MYCOMC)- Pătarea frunzelor

						4–6 		20–25		18–22		85–95		60–80		0		10–15		30–60		5–8 				Colletotrichum spp. (1COLLG)- Antracnoza

						6-8		20-26		18-22		40-60		20-30		0		5-10		0-5		0-2				Curculio elephas (CURCEL)- Gărgărița fructelor de castan

						5-7		18-24		15-20		50-70		40-50		0		5-15		5-10		2-3				Cydia fagiglandana(LASPGR)- Molia fructelor de fag și castan

						6-8		15-23		12-18		60-80		40-60		0		5-10		5-10		2-4				Cameraria ohridella(LITHOD) - Minatorul frunzelor de castan

		35. Nuc (Juglans regia)				>5 		18-30		>15		50-70		30-50		0		2-3 		>10 		<4-6				Gnomonia leptostyla (LASPMO) Molia orientala a fructelor

						<4		12-22		12-18		80-90		>70		0		<5		10-20		4-6				Phytophthora sp.(PHYTSP)

						6-8		18-26		15-22		40-60		30-40		0		5-15		0-5		1-2				Cydia pomonella(CARPPO)

						5-7		20-28		18-25		40-60		30-40		0		5-15		5-10		2-3				Zeuzera pyrina (ZEUZPY)-molia leopard

						6-8		15-23		12-18		60-80		40-60		0		5-10		5-10		2-4				Cameraria ohridella(LITHOD)

						6-8		15-20		10-15		50-70		30-40		0		5-10		0-5		1-2				Apoderus coryli (APOECO)

						6-8		20-26		18-22		40-60		20-30		0		5-10		0-5		0-2				Curculio nucum (CURCNU)- gărgărița nucilor

		36. Afin (Vaccinium myrtillus)				4-8		15-20		15-20		80-100		80-100		0-5		<5 		10-20		4-6				Botrytis cinerea( BOTRCI) 

						5-7		15-22		12-18		80-90		>70		0		5-10 		10-15		3-5				Monilinia vaccinii-corymbosi (MONIVC) 

						<4		12-22		12-18		80-90		>70		0		<5 		10-20		4-6				Phytophthora sp.(PHYTSP)

						4-6		10-20		10-15		70-85		60-70		0		5-10 		5-10		2-4				Godronia cassandrae (GODRCA) 

						6-8		15-22		12-18		50-70		40-50		0		5-10 		0-5		1-2				
Dasineura oxycoccana(DASYVA)

						6-8		20-26		18-22		40-60		20-30		0		5-10 		0-5		0-2				Rhagoletis mendax(RHAGME)

						5-7		10-18		8-15		70-90		60-70		0		5-10 		5-10		2-4				Operophtera brumata(CHEIBR)

						>5 		20-30		>15		50-70		40-60		0		<4 		<10 		<5-6				Lymantria dispar (LYMADI) - omida păroasă a stejarului

		37. Mur (Rubus fruticocus)				4-8		15-20		15-20		80-100		80-100		0-5		<5		10-20		4-6				Botrytis cinerea ( BOTRCI) 

						<4		12-22		12-18		80-90		>70		0		<5		10-20		4-6				Phytophthora sp.(PHYTSP)

						5-7		15-22		10-18		70-85		60-70		0		5-10		10-15		3-5				Monilinia sp.(MONISP)- Monilioza fructelor si a ramurilor

						6-8		18-26		15-22		50-70		40-50		0		5-10		5-10		2-3				Amphimallon solstitiale (AMHISO)

						6-8		15-22		12-18		50-70		40-50		0		5-10		5-10		1-2				Argyresthia conjugella(ARGYCO)

		38. Zmeur (Rubus idaeus)				4-8		15-20		15-20		80-100		80-100		0-5		<5		10-20		4-6				Botrytis cinerea ( BOTRCI) 

						4-6		12-22		10-18		80-90		70-80		0		5-10		5-10		3-5				Xenodidymella applanata(DIDYAP)


						<4		10-18		10-15		80-90		80-90		0		<5		10-15		4-6				Phytophthora fragariae(PHYTFR)

						5-7		15-22		12-18		70-85		60-70		0		5-10		5-10		2-4				Paraconiothyrium fuckelii(LEPTCO)

						6-8		18-26		15-22		40-60		30-40		0		5-10		0-5		0-2				Amphorophora idaei(AMPHID)

						6-8		15-22		12-18		50-70		40-50		0		5-10		0-5		1-2				Lasioptera rubi (LASORU) - Gărgărița ramurilor.

						6-8		18-26		15-22		50-70		40-50		0		5-10		5-10		2-3				Resseliella theobaldi(THOMTE)

						6-8		20-26		18-22		40-60		20-30		0		5-10		0-5		0-2				Byturus tomentosus (BYTUTO)

		6. SILVICULTURĂ

		39. Toate speciile de arbori din păduri, pepiniere, parcuri																								Toate organismele dăunătoare sunt considerate majore

																										Fusarium circinatum (GIBBCI)

		Fag (Fagus spp)																								Litylenchus crenatae (LITYMC)

		Stejar (Quercus)																								Bretziella fagacearum (CERAFA)

		Larice (Larix decidua), stejar (Quercus)						18-21 °C																		Phytophthora ramorum (PHYTRA)

		Fag (Fagus spp), arțar (Acer), salcâm																								Anoplophora glabripennis (ANOLGL)

		(Robinia), salcie (Salix babilonica)		mai-august																						Anoplophora chinensis (ANOLCN)

		Frasin (Fraxinus spp)		mai-iulie																		scăzută				Agrillus planipennis (AGRLPL)

		Stejar (Quercus)				4-6		15-25		15-20		60-80		40-60		0		5-10 		5-15		2-4				Cryphonectria parasitica (ENDOPA)

		Pin (Pinus spp)		iunie-septembrie								excesivă														Lecanosticta acicola (SCIRAC)

		ARBUȘTI DECORATIVI

		41. Toate speciile de arbuști decorativi din pepiniere, parcuri, grădini, amenajări horticole, grădini botanice, spații protejate

		Prunus laurocerasus, Prunus nigra, Prunus tomentosa Nanking, Prunus lusitanica angustifolia, Prunus triloba, Prunus grandulosa Alba Plena, Prunus cerasifera Pissardi, Prunus padus Coloratus,Prunus Serulata, Prunus Cisrtena,				4-6 		12-22		10-15		85-100		60-80		0		 5		0-30		6-10				Polystigma rubrum (POLTRU) - pătarea roșie a frunzelor de prun

						4-6		15-25		12-18		80-90		50-70		0		10-20		30-50		6-8 				Blumeriella jaapii (BLUMJA) - Pătarea roșie a frunzelor

						3-6		15-22		12-18		85-100		70-90.		0		<4 		20-40		5-8 				Apiognomonia erythrostoma (GNOMER) - răsucirea frunzelor de cireș

						>6		25-35		>25		<40		<40		>10		10-25		<10 		0-4				Tetranychus urticae (TETRUR) - păianjenul roșu comun;

						6-10 		18-28		16-25		40-60		50-70		0		<5		5-10		2-4				Acalitus phloeocoptes (ERPHPH) - acarianul galicol al prunului

						6-8 		18-25		15-22		50-70		50-70		0		<5 		5-15		2-5				Parthenolecanium corni (LECACO) - păduchele fals țestos al prunului

						4-7 		12-22		15-22		60-80		60-80		0		10-15 		25-30		3-5 				Eriosoma lanigerum (ERISLA) - păduchele lânos

						4-6 		 20-25		15- 20		> 60-70		0		0		5-15 		 20 		2				Comstockaspis perniciosa (QUADPE) - păduchele din San Jose

						4-6 		15-25		12-18		60-80		0		0		5-15 		5-20		4-6 				Anthonomus pomorum (ANTHPO) - gărgărița bobocilor și florilor de prun

						4-6 		15-25		10-18		10-18		0		0		05-15 		10-20		6-8				Melolontha melolontha (MELOME) - cărăbușul de mai

						>5 		18-26		>12		50-70		40-60		0		<3 		<10 		<5 				Phyllonorycter blancardella (LITHBL) -minatorul marmorat

						>6 		20-30		>15		50-70		40-60		0		<3-4 		<10		<5-6				Euproctis chrysorrhoea (EUPRCH) - fluturele cu abdomenul auriu

						>5 		20-28		>15		50-75		40-60		0		<4 		<10 		<5-6				Hyphantria cunea (HYPHCU) - omida păroasă

						>5 		20-30		>15		50-70		40-60		0		<4 		<10 		<5-6				Lymantria dispar (LYMADI) - omida păroasă a stejarului

						>5-6 		12-18		>10		50-75		40-60		0		<3 		<10 		<4-5				Operophtera brumata (CHEIBR) - cotarul verde

		PLANTAȚII DE VIȚĂ-DE-VIE

		42. Vița-de-vie (Vitis vinifera)				 		20-28		18-25		70-85		40-60		0		1-3 		0		4-6				Monilinia fructicola (MONIFC) - monilioza

						6-10		20-30		18-25		50-70		<30		0		1-2 		0		23-6				Lepidosaphes ulmi (LEPSUL) - păduchele țestos al viței-de-vie;

						8-12		20-28		18-25		40-60		<30		0		2-4 		0		2-4				Calepitrimerus vitis (EPITVI) - acarioza viței-de-vie

						8-12		18-30		20-28		40-60		<30		0		1-3 		0		1-3				Panonychus ulmi (METTUL) - acarianul roșu

						6-10		22-30		20-28		40-60		<30		0		1-2 		0		2-4				Anaphothrips vitis (ANAPVI) - tripsul viței-de-vie																								45755		Eutypa lata (EUTYLA) - eutipoza

						6-10		25-32		20-28		30-50		<30		0		2-4 		0		4				Frankliniella occidentalis (FRANOC) - tripsul californian																								45816		Rosellinia Dematophora necatrix (ROSLNE) - putregaiul alb al rădăcinilor

						8-12		18-28		16-24		50-70		40-60		0		1-3 		0		3-6				Tropinota hirta (EPISHI) - gândacul păros al florilor

						6-10		20-28		18-25		60-75		40-60		0		1-2 		0		4-6				Byctiscus betulae (BYCTBE) - țigărarul

						8-12		20-30		18-26		50-70		40-60		0		2-4 		0		2-74				Lethrus apterus (LETRAP) - forfecarul

						8-12		18-25		16-22		50-70		40-60		0		2-4 		0		4-6				Melolontha melolontha (MELOME) - cărăbușul de mai

						8-12		20-28		18-25		40-60		40-60		0		1-3 		0		3-5				Polyphylla fullo (POLHFU) - cărăbușul marmorat

						10-12		25-35		22-30		20-40		10-20		0		3-5 		0		1-3				Dociostaurus maroccanus (DICIMA) - lăcusta marocană

						8-12		20-30		18-26		40-60		10		0		2-4 		0		2-4				Phlogotettix cyclops (PHTTCY) - cicada asiatică a viței-de-vie

						8-12		22-30		18-25		40-60		10-20		0		1-3 		0		2-4				Scaphoideus titanus (SCAPLI) - cicada flavescenței aurii a viței-de-vie

						6-10		20-28		18-25		40-70		40-60		0		1-3		0		3-5				Hyalesthes obsoletus (HYAEOB) - cicada stolburului

						8-12		22-28		18-24		40-60		40-60		0		1-3 		0		2-4				Empoasca vitis (EMPOFL) - cicada verde mică

						8-12		20-28		18-25		50-70		40-60		0		2-4 		0		3-5				Orientus ishidae (ORIEIS) - cicada marmorată

						8-12		22-30		20-26		40-60		40-60		0		1-3 		0		2-4				Acanalonia conica (ACNLCO) - cicada cu capul verde

						8-12		20-28		18-24		50-70		40-60		0		2-4 		0		3-5				Stictocephala bisonia (STICBI) - cicada gheboasă

						6-10		20-26		18-22		40-60		<10-20		0		1-3		0		2-4				Reptalus panzeri (REPTPA) - păduchele lânos

						6-10		18-25		16-22		50-70		40-60		0		1-3 		0		3-5				Pulvinaria vitis (PULVVI) - păduchele lânos

						8-12		20-30		18-26		40-60		40-60		0		2-4 		0		2-4				Metcalfa pruinosa (METFPR) - cicada meliferă

						8-12		20-30		18-26		50-70		40-60		0		1-3 		0		3-5				Comstockaspis perniciosa (QUADPE) - coccidul californian

						8-12		20-28		18-24		50-60		40-60		0		2-4 		0		3-5				Arboridia kakogawana (ARBOKA) - cicada japoneză a viței-de-vie

						6-10		18-25		16-22		50-70		40-60		0		1-3 		0		3-5				Byctiscus betulae (BYCTBE) - țigărarul viței-de-vie

						8-12		22-30		20-26		40-60		10-20		0		1-3		0		2-4				Vespula germanica (VESPGE) - viespea germană a strugurilor;

						8-12		22-30		20-26		40-60		10-20		0		1-3		0		2-4				Vespula vulgaris (VESPVU) - viespea comună

						8-12		22-30		20-26		40-60		10-20		0		1-3 		0		2-4				Polistes dominulus (POLEDO) - viespea europeană de hârtie

						4-8		16-25		14-20		60-80		>70		0		1-2 		0		4-6				Forficula auricularia (FORFAU) - urechelnița

						6-10		18-28		16-24		40-60		40-60		0		1-3 		0		2-4				Agrotis segetum (AGROSE) - buha semănăturilor

						8-12		20-30		18-26		40-60		40-60		0		2-4 		0		3-5				Sparganothis pilleriana (SPARPI) - pirala viței-de-vie

						8-12		20-28		18-26		40-60		10-20		0		2-4 		0		3-5				Cynthia cardui (VANSCA) - omida scaieților

						6-10		18-28		16-24		50-70		40-60		0		1-3		0		3-5				Lymantria dispar (LYMADI) - omida păroasă a stejarului

						>6-8 		18-25		>12		50-80		40-60		0		<3-4 		<10 		<5-6				Drosophila suzukii (DROSSU) - drosofila cu aripi pătate

						6-10 		20-30		20-26		50-80		40-60		0		<3-4 		5-15		<5-6				Ceratitis capitata (CERTCA) - musca mediteraneană a fructelor

		LEGUME

		LEGUME RĂDĂCINOASE ȘI TUBERCULIFERE

		43. Morcov (Daucus carota)				>2-4		 15-20		< 5		>85		>80				2-3		15-20		3-5				Phytophthora porri (PHYTPO) - mana

						>6		25-35		>25		<40		<40		>10		10-25		<10 		0-4				Tetranychus urticae (TETRUR) - acarianul roșu comun

						8-12		15-25		<10		 60-80		<50				>8		15-20 		0-4				Brevicoryne brassicae (BRVCBR) - păduchele cenușiu al verzei

						6-8		 15-25		<10		 60-80		<50				>8		15-20 		0-4				Myzus persicae (MYZUPE) - păduchele verde al piersicului

						>6		18-25		<10		 50-70		<40				>8		15-20 		0-4				Trioza apicalis (TRIZAP) - psilidul morcovului

						6-8		25-30		>10		 50-70		>85		10-20		10-20		15-20		6				Bemisia tabaci (BEMITA) - musculița albă a bumbacului

						>6		 20-30		<10		 50-70		<40				>8		15-20		6				Phyllotreta spp. (PHYESP) - puricele negru

						>6-9		 15-23		<10		60-70		30-40				>8		15-20 		0-4				Chamaepsila rosae (PSILRO) - musca morcovului

						3-5 		22-26 		15-20 		75-80 		60-70 		0 		10-20 		20-30		7-8 				Cercospora beticola(CERCBE) - Cercosporioza sfeclei

						4 		18-22 		18-22 		80-85 		60-70 		5-10 		10-20 		5-20 		6-7 				Peronospora farinosa (PEROFA) -Mana sfeclei

						8 		18-25		18-20 		75-80 		55-65		1-3 		10-20 		5-10		3-5 				Erysiphe betae (ERYSBE) -Făinarea

						4-8		15-20		15-20		80-100		80-100		0-5		10-20		10-15 		4-6				Botrytis cinerea ( BOTRCI)  -Putregaiul cenușiu

						5		25-30		25-30		80		60-80		1-30 		30		10-30		4				Fusarium oxysporum (FUSAOX) -Fuzarioza

						8		20-25		 10-30		>90		>80				5-15		20-25 		0-4				Aphanomyces cochlioides(APHACO) -Putregaiul rădăcinilor

								15-25		10-30		>90		>80				5-15		15-20 		0-4				Uromyces betae(UROMBE) -Rugina sfeclei

						12		20-25		 10- 30		50-80		50-70 				5-15 		5-10 		4-6 				Aphis fabae (APHIFA)-Păduchele cenușiu al sfeclei

						6-10		15-25		10-35		60-80		>70%						10-15						Agrotis segetum (AGROSE)-Buha semănăturilor

						4-8		18-28		18-25		60-80		50-70		5-15		0-15		5-15		0-3				Chaetocnema tibialis (CHAETI)  -Puricii sfeclei

						10-12		 25-30		 20-25		50-60		>60		>5		>10 .		>20 		0-3				Tettigonia viridissima(LOCUVI)
 -Lăcusta verde

						6-9		20-25		 10-12,  20-25		50-60		50-60		>5		>10 		20-25 		0-4				Tanymecus dilaticollis - Rățișoara porumbului

		Țelină (Apium graveolens rapaceum)				8		20		18		80		82		0 		3		9		5				Septoria apiicola(SEPTSP) -Septorioza țelinei

						4-8		15- 20		10- 30		> 85		>50-60		0-5		>5		20-25		4-5				Sclerotinia sclerotiorum (SCLESC) - putregaiul alb

						9		20-25		 15-20		> 80		40-50		0		0-5		15-20		6-10				Alternaria radicina (ALTERA) -Putregaiul negru

						8 		18-25		18-20 		75-80 		55-65		1-3 		10-20 		5-10		3-5 				Erysiphe heraclei (ERYSHE)  -Făinarea

						4-8		15-20		15-20		80-100		80-100		0-5		0-5		10-15 		4-6				Botrytis cinerea ( BOTRCI) -Putregaiul cenusiu

						5		25-30		25-30		80		60-80		1-30 		30		10-30		4				Fusarium oxysporum f. sp. apii (FUSAAP)-Ofilirea vasculară

						6-8		20-25		>10		60-70		>70		0		>5-10 		>20						Myzus persicae(MYZUPE)- Afidele

						>6		 18-25		15-20		60-70		>70		0-5		>5-10		15-20 		5				Pegomya hyoscyami -(PEGOHY) musca minieră

						6-12		25-30		>15		30-50		>70				>30		15-20 		< 4				Thrips tabaci(THRITB) - Tripsul

						13		18-30		15-20		60-80		>70		0-5		>29		10-20		7				Tuta absoluta (GNORAB) -Molia frunzelor de tomate

		46. Păstârnac (Pastinaca sativa)				8		20		18		80		82		0 		3		9		5				Septoria pastinacae (SEPTSP)-Septorioza păstârnacului

						8 		18-25		18-20 		75-80 		55-65		1-3 		10-20 		5-10		3-5 				Erysiphe heraclei (ERYSHE)  -Făinarea

						4-8		15- 20		10- 30		> 85		>50-60		0-5		>5		20-25		4-5				Sclerotinia sclerotiorum (SCLESC) - putregaiul alb

						9		 20-25		15-20		> 80		40-50		0-5		5-15		15-20 		6-10				Alternaria radicina (ALTERA) -Putregaiul negru

						6		10-20		5- 30		>85		>70		0		0-5		15-20						Plasmopara crustosa(PLASCR) -Mana păstârnacului

						>6		 18-25		15-20		60-70		>70		0-5		>5-10		15-20 		5				Pegomya hyoscyami (PEGOHY)-musca minieră

						6-8		20-25		> 10		60-70		>70		0-5		>5-10		>20 		4-6				Myzus persicae(MYZUPE)-(Păduchele verde al solanaceelor)

						8		 25-30		> 15		30-50		>70		0-2		>5-10		15-20		< 4				Thrips tabaci(THRITB) -Tripsul

		47. Pătrunjel (Petroselium crispum)				8		20		18		80		82		0 		3		9		5				Septoria petroselini (SEPTPE) (Septorioza)

						8 		18-25		18-20 		75-80 		55-65		1-3 		10-20 		5-10		3-5 				Erysiphe heraclei (ERYSHE) (Făinarea)

						4-8		15- 20		10- 30		> 85		>50-60		0-5		>5		20-25		4-5				Sclerotinia sclerotiorum (SCLESC) - putregaiul alb

						4-8		15-20		15-20		80-100		80-100		0-5		>5		10-15		4-6				Botrytis cinerea ( BOTRCI) (Putregaiul cenușiu)

						6		18		16		75		70		0		3 		12		5				Puccinia rubiginosa(PUCCRU)(Rugina pătrunjelului)

						6		 10-20		5- 30		>85		>70		0		<5		15-20 						Plasmopara crustosa(PLASCR) (Mana)

						6-8		20-25		>10		50-80		50-70 				5-15 		5-10 		4-6 				Aphis fabae  (APHIFA), Myzus persicae(MYZUPE) (Afidele)

						>6		 18-25		15-20		60-70		>70		0-5		>5-10		15-20 		5				Pegomya hyoscyami (PEGOHY)-musca minieră

								 25-30		> 15		30-50		>70				>30		15-20		< 4				Thrips tabaci(THRITB) (Tripsul)

						9		15-25		15-30		60-80		>70				>30		10-15 		4				Agriotes spp. (Viermii sârmă)

								20-30		>15		50-70		50-70				>30		15-20						Papilio machaon(PAPIMA) (Omida pătrunjelului)

		LEGUME BULBOASE

		48. Ceapă (Allium cepa)						 28-32,  20-40		<15		>80		>50				>15		15-20						Lasiodiplodia theobromae (PHYORH) - putregaiul negru

						5		25-30		25-30		80		60-80		1-30 		30		10-30		4				Fusarium oxysporum (FUSAOX) - fuzarioza

								25-30		<15		>80		>50						>15						Pantoea ananatis (ERWIAN) - putregaiul miezului

								 15-20		>10		>80		>50		0-5		0-5		>20 						Urocystis colchici (UROCCE) - pătarea cepei

								25-35				>80		>50				>2		>20						Aspergillus niger (ASPENI) - mucegaiul negru

								15-25		>15		>80		>50				>2		>20 						Ustilago allii (USTIAL) - tăciunele cepei

								 15-20				>90		>50				>5		>20 						Botryotinia squamosa (SCLESQ) - mălura frunzelor de ceapă

								15-20				>90		>50				>2		>20 						Botryotinia allii (BOTRBY) - putregaiul fungic al gulerului cepei

								 15-25		<10		>80		>50				6-8		>20						Aphelenchoides fragariae (APLOFR) - nematod

						>6		15 -25		15-20		60-80		50-70		5-20 		0-10 		10-15		4-8				Delia platura (HYLEPL) - musca plăntuțelor

								20- 30		>15		50-70		40-50				>20		>15 						Liriomyza trifolii (LIRITR) - minierul frunzelor de trifoi

		49. Șalotă (Allium ascalonicum)				4 		18-22 		18-22 		80-85 		60-70 		5-10 		10-20 		5-20 		6-7 				Peronospora destructor (PERODE)  (Mana)

						6		20-25		10-25		50-70		40-50				6-8		10-15						Leveillula taurica (LEVETA) (Făinarea)

						4-8		15- 20		10- 30		> 85		>50-60		0-5		>5		20-25		4-5				Sclerotinia sclerotiorum (SCLESC) - putregaiul alb

						4-8		15-20		15-20		80-100		80-100		0-5		2-3		>20		4-6				Botrytis squamosa (SCLESQ)Putregaiul cenușiu)

						6		18		16		75		70		0		3 		12		5				Puccinia allii (Rugina)

						5		25-30		25-30		80		60-80		1-30 		30		10-30		4				Fusarium oxysporum f. sp. cepae (FUSACE) (Fusarioza)

						>8		25-30		15		30-50		>70				>30		15-20		< 4				Thrips tabaci(THRITB)(Tripsul cepei)

						>6		15 -25		15-20		60-80		50-70		5-20 		0-10 		10-15		4-8				Delia antiqua (Mușca cepei)

						>8		20-30		10-30		>80		>70				5-18		10-15						Brachycerus spp. (1BRCCG)(Gândacul bulbilor)

						4-8		15-25		10-30		>90		>80				<5		15-20						Urocystis cepulae (Rugina cepei)

		50. Usturoi (Allium sativum)				4 		18-22 		18-22 		80-85 		60-70 		5-10 		10-20 		5-20 		6-7 				Peronospora destructor (Mana usturoiului)

						4-8		15- 20		10- 30		> 85		>50-60		0-5		>5		20-25		4-5				Sclerotinia sclerotiorum (SCLESC) - putregaiul alb

						4-8		15-20		15-20		80-100		80-100		0-5		<5		>20		4-6				Botrytis cinerea (BOTRCI)-(Putregaiul cenușiu)

						6		18		16		75		70		0		3 		12		5				Puccinia allii (Rugina usturoiului)

						5		25-30		25-30		80		60-80		1-30 		30		10-30		4				Fusarium oxysporum f. sp. cepae (FUSACE) (Fusarioza)

								10-20		5-30		>80		>50				18-29		15-20						Urocystis cepulae (Rugina usturoiului)

						>6		15 -25		15-20		60-80		50-70		5-20 		0-10 		10-15		4-8				Delia antiqua (Mușca cepei)

								25-30		>15		30-50		>70				>30		15-20		< 4				Thrips tabaci(THRITB) (Tripsul cepei)

						>8		20-30		10-35		>80		>70				5-18		10-15						Brachycerus spp. (Gândacul bulbilor)

						4-8		15-25		10-30		>80		>70				5-18		10-15						Aceria tulipae (Acarienii bulbilor)

						6-10 		20-30		10-35		50-80		40-60				<3-4 		5-15		<5-6				Ceratitis capitata (Musca mediteraneană a fructelor)

		51. Arpagic (Allium schoenoprasum)				4 		18-22 		18-22 		80-85 		60-70 		5-10 		10-20 		5-20 		6-7 				Peronospora destructor (PERODE) (Mana usturoiului)

						4-8		15- 20		10- 30		> 85		>50-60		0-5		>5		20-25		4-5				Sclerotinia sclerotiorum (SCLESC) - putregaiul alb

						4-8		15-20		15-20		80-100		80-100		0-5		5-18		>20		4-6				Botrytis spp. (BOTRCI)-(Putregaiul cenușiu)

						6		18		16		75		70		0		3 		12		5				Puccinia allii(PUCCAL) (Rugina usturoiului)

						5		25-30		25-30		80		60-80		1-30 		30		10-30		4				Fusarium oxysporum f. sp. cepae (FUSACE) (Fusarioza)

								10-20		5-30		>80		>50				18-29		15-20						Urocystis magica(UROCCE)(Rugina arpagicului)

						>6		15 -25		15-20		60-80		50-70		5-20 		0-10 		10-15		4-8				Delia antiqua (Mușca cepei)

								25-30		>15		30-50		>70				>30		15-20		< 4				Thrips tabaci(THRITB) (Tripsul cepei)

						>8		20-30		10-30		>80		>70				5-18		10-15						Brachycerus spp. (1BRCCG) (Gândacul bulbilor)

						4-8		 15-25		15-25		>80.		>70				<5		10-15						Aceria tulipae(ACEITU)(Acarienii bulbilor)

						6-10 		 20-30		10-30		50-80		40-60				<3-4 		5-15		<5-6				Ceratitis capitata(CERTCA)(Musca mediteraneană a fructelor)

		52. Praz (Allium porum)				4 		18-22 		18-22 		80-85 		60-70 		5-10 		10-20 		5-20 		6-7 				Peronospora destructor (PERODE)  (Mana prazului)

						4-8		15- 20		10- 30		> 85		>50-60		0-5		>5		20-25		4-5				Sclerotinia sclerotiorum (SCLESC) - putregaiul alb

						4-8		15-20		15-20		80-100		80-100		0-5		5-18		>20 		4-6				Botrytis spp. (BOTRCI)(Putregaiul cenușiu)

						6		18		16		75		70		0		3 		12		5				Puccinia allii (Rugina prazului)

						5		25-30		25-30		80		60-80		1-30 		30		10-30		4				Fusarium oxysporum f. sp. cepae (FUSACE) (Fusarioza)

								 20-25		>10		60-80		>70				18-29		>25 						Acrolepiopsis assectella(ACROAS) (Molia prazului)

						>6		15 -25		15-20		60-80		50-70		5-20 		0-10 		10-15		4-8				Delia antiqua(HYLEAN)(Mușca cepei)

						8		 25-30		>15		30-50		>70%				>30		15-20		< 4				Thrips tabaci(THRITB) (Tripsul cepei)

						6-8		20-25		>10		60-70		>70				>5-10		>20						Myzus persicae, Aphis fabae (Afidele)

		LEGUME VĂRZOASE

		53. Varză - cu toate varietățile și formele speciei (Brassica oleracea)				6-8 		8-16		5-25		90 -95		60-70				 5-10 		 15 -25 						Hyaloperonospora brassicae (HPERBR) - mana

						6-8 		20 -25		15-25		75-80		45 - 85						20-25 		5 				Plasmodiophora brassicae (PLADBR) - putregaiul cotorului de varză

						6-10 		20 -25		20 -25		70-80		75-95				 5-10		30-40						Plenodomus lingam (LEPTMA) - înnegrirea piciorului verzei

						4-8		15- 20		10- 30		> 85		>50-60		0-5		>5		20-25		4-5				Sclerotinia sclerotiorum (SCLESC) - putregaiul alb

						8-10		20-30				55-65		70-80				10 		10 - 15						Aleyrodes proletella (ALEUPR) - musca albă a verzei

						6-8 		14-15		18-30		60-80		40-70		 10-15 		5-10 		10-20 		4-6 				Eurydema oleraceum (EURDOL) - ploșnița verde a verzei

						6-8 		14-15		18-30		60-80		40-70		 10-15 		5-10		10-20 		4-6 				Eurydema ornata (EURDOR) - ploșnița roșie a verzei

						6 - 10 		15-25		10-25		60-80		40-50		 5 -10 		5-10		20 - 25		2-3 				Psylliodes chrysocephala (PSYICH) - puricele tulpinii verzei

						6 - 10		10-15		10-15		60-80		40-50				5-10 		>20		2-3 				Phyllotreta atra (PHYEAT) - puricele negru al rapiței

						6 - 10 		15-25		10-20		60-80		40-50				5-10 		>20		2-3 				Phyllotreta cruciferae (PHYECR) - puricele cruciferelor

						6-8		12-15		12-15		78		40-60		5-20 		3		10 - 20 		5				Ceutorhynchus assimilis (CEUTPL) - gărgărița semințelor de crucifere

						6-8		12-15		12-15		78		40-60		5-20		3		10 - 20 		5				Ceutorhynchus sulcicollis (CEUTSL) - gărgărița galicolă a ridichilor

						10 -12 		15-30		15-30		50 - 70		70-80				5-8 		10-20						Liriomyza bryoniae (LIRIBO) - musca minieră a frunzelor de cartof

						8 -10 		15-30		15-30		50-70		40-50				5-8 		10-15 						Liriomyza trifolii (LIRITR) - musca minieră americană

						8-14		25-30		20-25 		50-80		60-80		10-20 		10-20		2-10 		6-8 				Helicoverpa armigera (HELIAR) - omida fructelor

						6-10 		10-25		10-25		50-70		20-40		5-15		5-10 		5-20 		4-6 				Agrotis segetum (AGROSE) - buha semănăturilor

						8-10		20-26		15-25		65-70		60-65		5-15		5-10		5-10 		4				Athalia rosae (ATALCO) - viespea rapiței

						>6		15-22		10-20		40-60		60-80		10-20		10-20		10-20		1-3				Contarinia nasturtii (CONTNA) - țânțarul galicol al vârfului verzei

						>6		15 -25		15-20		60-80		50-70		5-20 		0-10 		10-15		4-8				Delia floralis (HYLEFL) - viermele ridichilor;

						>6		15 -25		15-20		60-80		50-70		5-20 		0-10 		10-15		4-8				Delia florilega (HYLEFG) - musca plantulelor

						>6		15 -25		15-20		60-80		50-70		5-20 		0-10 		10-15		4-8				Delia platura (HYLEPL) - musca plantulelor

						8-10		10-20 15-25		10-20		60-70.		60-65		5-20		5-10 		10-15 		6 -8 				Nephrotoma appendiculata (PALEMA) - tipulidul pătat

								20 -25		20 -25		60-65		50 - 60				5-10 		15 - 20 						Phytomyza rufipes (PHYYRU) - musca minieră a frunzelor de varză

		54. Conopidă (Brassica oleracea var. botrytis)				6-8 		10-18		5-25		>90		40-50				<10		15-20						Hyaloperonospora brassicae(HPERBR)
 (Mana cruciferelor)

						4-8		15- 20		10- 30		> 85		>50-60		0-5		>5		20-25		4-5				Sclerotinia sclerotiorum (SCLESC) - putregaiul alb

						4-8		15-20		15-20		80-100		80-100		0-5		5-18		>20		4-6				Botrytis cinerea (BOTRCI)(Putregaiul cenușiu)

						8 		18-25		18-20 		75-80 		55-65		1-3 		10-20 		5-10		3-5 				Erysiphe cruciferarum (ERYSCI)(Făinarea)

						9		20-25		10-30		>90		>50				18-59		15-20		6-10				Alternaria brassicae (ALTEBI)- Alternarioza

						9		20-25		10-30		>80		>80				5-18		>20						Plasmodiophora brassicae(PLADBR) (Hernie)

						8-12		20-25		5-30		>70		>50				5-18		15-20						Brevicoryne brassicae (BRVCBR)-Păduchele cenușiu al verzei

						8-12		20-30		10-35		50-60		50-60				18-29		15-20						Pieris brassicae(PIERBR) (Omida fluturelui alb al verzei)

						8-12		20-30		>35		50-60		>80				18-29		15-20						Plutella xylostella(PLUTMA) (Molia verzei)

						5-8		10-15		>10		40-50						<5		>20						Phyllotreta spp. (Gândacul pământiu al cruciferelor)

						8		25-30		>15		30-50		>70				>30		15-20		< 4				Thrips tabaci(THRITB) (Tripsul tutunului)

						>6		15 -25		15-20		60-80		50-70		5-20 		0-10 		10-15		4-8				Delia radicum(HYLERA)(Muștele cruciferelor)

						6-8		20-30		>10		50-60		>85		10-20		10-20		>20		6				Bemisia tabaci (BEMITA)(Musculița albă a tutunului)

						>9		50-25		20-25		50-60		50-60		10-20		>10		20-25						Tanymecus dilaticollis(TANYDI)(Rățișoara porumbului)

		LEGUME SOLANO-FRUCTOASE

		55. Tomate (Solanum lycopersicum)				4-8		15- 20		10- 30		> 85		>50-60		0-5		>5		20-25		4-5				Sclerotinia sclerotiorum (SCLESC) - putregaiul alb al tomatelor

						4-6		25-30		25-35		85		60-80		5-10 		10-30 		20-50 		6-8				Athelia rolfsii(SCLORO) (SCLORO) - putregaiul alb

						6-8		15-25		>10		90		50-70		10-20 		10-20 		10-20 		6				Boeremia lycopersici (DIDYLY) - putrezirea coletului

						4-6		21-30		20-30		80		60-80		5-10 		10-30 		10-50 		6-12				Glomerella cingulata (GLOMCI) - antracnoza tomatelor

						6		30-35		22-30		70-90		50-70		0		0-10 		0-20 		6-8				Oidium anacardii (OIDIAN) - făinarea tomatelor

						4-8		20-30		15-25		30		40-70		0		10-30 		0-5 		6-8				Aculops lycopersici (VASALY) - acarianul tomatelor

						4-8		10-25		10-25		40-70		30-60		10-15 		5-10		5-10		8				Neomyzus circumflexus (MYZUCI) - afide

						8-14		25-30		25-30		40-70		60-80		15-20 		0-10 		5 		6-8				Bactericera cockerelli (PARZCO) - psilide

						6-8		20-30		15-20		50-70		60		10-20 		10-30 		20-40 		4-6				Paracoccus interceptus (PACOIN) - păduchii lânoși

						0		12-25		12-25		70-90		60-80		10-30 		0-20 		30-50		6-8				Gryllotalpa gryllotalpa (GRYTGR) - coropișnița

						10-12		25-35		25-35		50-70		40-70		10-20 		10-30 		20-40 		6-8				Locusta migratoria migratoria (LOCUMI) - lăcusta călătoare

						8		15-30		15-30		30-60		10-25		5-15 		0-10 		20-30 		6-8				Dociostaurus maroccanus (DICIMA) - lăcusta marocană

						10-12		25-35		20-30		30-50		40-60		5-20 		0-10		5-10 		0-3				Calliptamus italicus italicus (CALUIT) - lăcusta italiană

						7-8		18-25 		20-25		60-70 		65-75 		5-10		10-20 		10-15 		6-10				Lygus lineolaris (LYGULI) - miridul pătat

						8		20-30		10-30		>70		20-50		5-20		<10		5-20 		0-3				Halyomorpha halys (HALYHA) - ploșnița marmorată

						10-12		20-30		18-25		40-70		50-75		0 		0-10 		20-30 		2-3				Nesidiocoris tenuis (CYROTE) - miridul tomatelor

						8		23-30		18-30		60-80		40-70		0 		5-10 		10-20 		8-12				Nezara viridula (NEZAVI) - ploșnița verde a tomatelor

						8-14		10-20		10-20		40-70		20-40		5-15 		5-10 		5-20 		6-10				Melolontha melolontha (MELOME) - cărăbușul de mai

						6-9		16-25		10-20		50-70		60-70		5-10		<10		5-20		0-3				Anoxia villosa (ANOXVI) - cărăbușul de stepă

						6-10		10-25		10-25		50-70		20-40		5-15 		5-10 		5-20 		4-6				Agrotis segetum (AGROSE) - buha semănăturilor

						6-8		16-32		20-30		60-80		80-90		10-20 				10-30 		6-8				Trichoplusia ni (TRIPNI) - omida verzei

						6-10		20-30		20-30		40-70		20-50		5-15 		0-10 		10		0				Loxostege sticticalis (LOXOST) - omida de stepă;

						10-14		18-25		18-25		60-80		50-70		10-20 		5-20 		10-30 		4-6				Autographa gamma (PYTOGA) - buha gamma

						0		18-25		15-25		60-80		50-70		10-20 		10 		10-30 		4-6				Lacanobia oleracea (POLIOL) - fluturele de seră a tomatelor

						>6		15 -25		15-20		60-80		50-70		5-20 		0-10 		10-15		4-8				Delia platura (HYLEPL) - musca semințelor de fasole

		56. Ardei (Capsicum annuum)				4-8		15-20		15-20		80-100		80-100		0-5		10-20 		20-30 		4-6				Botrytis cinerea (BOTRCI) - mutregaiul cenușiu

						5		25-30		25-30		80		60-80		1-30 		30		10-30		4				Fusarium oxysporum (FUSAOX) - ofilirea vasculară a ardeiului

						10-12		20-30		20-30		90		80		10-20 		10-20 		30 		6				Pythium aphanidermatum (PYTHAP) - căderea plăntuțelor de porumb

						8		25-30		25-30		50-70		50-70		15-20 		10-20 		10-20 		4				Frankliniella occidentalis (FRANOC) - tripsul californian

						6-8		20-25		20-25		50-80		50-70 		10 		5-15 		5-10 		4-6 				Aphis spp. (1APHIG) - afide

						8		15-25		20-25		50-70		80		10-20 		10-20 		10 		5-6				Aulacorthum solani (AULASO) - afidul cartofului

						8		20-30		20-30		60-80		60-80		10-20 		10-20		2-10 		6-10				Liocoris tripustulatus (LIOCTR) - ploșnița

						8		23-30		18-30		60-80		40-70		0 		5-10		10-20 		8-12				Nezara viridula (NEZAVI) - ploșnița verde a tomatelor;

						8		20-30		10-30		>70		20-50		5-20		<10		5-20 		0-3				Halyomorpha halys (HALYHA) - ploșnița marmorată asiatică

						0		12-25		12-25		70-90		60-80		10-30 		0-20 		30-50 		6-8				Gryllotalpa gryllotalpa (GRYTGR) - coropișnița

						8-12		25		20-30		60-80		50-70		8-15 		10-20 		2-10 		6-8				Leptinotarsa decemlineata (LPTNDE) - gândacul de Colorado

						8-14		25-30		20-25		50-80		60-80		10-20 		10-20 		2-10 		6-8				Helicoverpa armigera (HELIAR) - omida fructelor

						10-14		18-25		18-25		60-80		50-70		10-20 		10-20		10-30		4-6				Autographa gamma (PYTOGA) - buha gamma

						6-12		20-25		20-25		60-80		60-80		10-30 		10-15		10-20 		2-4				Phthorimaea operculella (PHTOOP) - molia cartofului

						6		18-22		10-20		>90		>80				5-18		>15						Phytophthora infestans(PHYTIN) (Mana vinetelor)

						8		20-25		5-30		50-70		40-50				5-18		10-15						Leveillula taurica(LEVETA), 
Oidium sp.(OIDISP). (Făinarea)

						4-8		15-20		15-20		80-100		80-100		0-5		5-18		20-25		4-6				Botrytis cinerea(BOTRCI) (Putregaiul cenușiu)

						5		25-30		25-30		80		60-80		1-30 		30		10-30		4				Fusarium oxysporum f. sp. melongenae (FUSAML) (Fuzarioza)

						>6		25-35		>25		<40		<40		>10		10-25		<10 		0-4				Tetranychus urticae(TETRUR)(Acarianul roșu comun)

						>6		20-27		10-35		50-80		>90				5-18		>15		0-4				Trialeurodes vaporariorum(TRIAVA)
 (Musculița albă de seră)

						8		25-30		>15		30-50		>70				>20		15-20		< 4				Thrips tabaci(THRITB)(Tripsul tutunului)

						6-8		20-25		>10		60-70		>70		0-5		>5-10		>20		4-6				Myzus persicae(MYZUPE)(Păduchele verde al solanaceelor)

						8-12		25-30		10-15		50-70		60-70				5-18		>20						Leptinotarsa decemlineata(LPTNDE) (Gândacul de Colorado)

						8-14		25-30		20-25		50-80		60-80		10-20 		10-20 		2-10 		6-8				Helicoverpa armigera (HELIAR)(Omida fructelor)

						13		18-30		15-20		60-80		>70		0-5		5-18		15-20		7				Tuta absoluta (GNORAB) (Molia minieră)

		LEGUME CUCURBITACEE

		58. Dovleac (Cucurbita maxima)				8-12		15-25		10-30		>90		>70				5-18		15-20						Pseudoperonospora cubensis(PSPECU) (Mana dovleacului)

						8 		18-25		18-20 		75-80 		55-65		1-3 		10-20 		5-10		3-5 				Erysiphe cichoracearum (ERYSCI)(Făinarea dovleacului)

						4-8		15-20		15-20		80-100		80-100		0-5		5-18		20-25		4-6				Botrytis cinerea (BOTRCI)Putregaiul cenușiu

						9		20-25		10-30		>90		>50				18-29		15-20		6-10				Alternaria cucumerina (ALTECU)- (Putregaiul negru)

						5		25-30		25-30		80		60-80		1-30 		30		10-30		4				Fusarium oxysporum(FUSAOX)
 (FUSAOX) (Fusarioza dovleacului)

						>6		25-35		>25		<40		<40		>10		10-25		<10 		0-4				Tetranychus urticae(TETRUR)
 (Acarianul roșu comun)

						>9		20-30		>15		50-70		>70				5-18		>15						Coreus marginatus(CREUMA) (Plosnita brună a dovleacului)

						8-12		20-30		>15		40-70		>70				18-29		15-20						Leptinotarsa decemlineata(LPTNDE)
 (Gândacul de Colorado)

						7		25-30		>15		30-50		>70				>30		10-20		4				Frankliniella occidentalis (FRANOC) (Tripsul dovleacului)

		59. Pepene verde (Citrullus lanatus)				5		25-30		25-30		80		60-80		1-30 		30		10-30		4				Fusarium oxysporum f. sp. niveum (FUSANV) - ofilirea vasculară

						4–6 		20–25		18–22		85–95		60–80		0		10–15		30–60		5–8 				Colletotrichum orbiculare (COLLLA) - antracnoza

						4-8		15- 20		10- 30		> 85		>50-60		0-5		>5		20-25		4-5				Sclerotinia sclerotiorum (SCLESC) - putregaiul alb

						>6		25-35		>25		<40		<40		>10		10-25		<10 		0-4				Tetranychus urticae (CITLA) - păianjenul roșu comun

						6-8		20-30		>10		40-70		>85		10-20		10-20		20-25		6				Bemisia tabaci (BEMITA) - musculița albă a tutunului

						>6-8		20-30		>18		40-70		70-80		0-5		18-29		20-25						Acalymma vittatum (ACAYVT) - gândacul dungat

						>6		15 -25		15-20		60-80		50-70		5-20 		0-10 		10-15		4-8				Delia platura (HYLEPL) - musca plantulelor

		60. Pepene galben (Cucumis melo)				6		15-25		10-30		>90		>70				5-18		15-20						Pseudoperonospora cubensis (Mana pepenelui galben)

						8 		18-25		18-20 		75-80 		55-65		1-3 		10-20 		5-10		3-5 				Erysiphe cichoracearum (ERYSCI)(Făinarea pepenelui galben)

						4-8		15-20		15-20		80-100		80-100		0-5		5-18		20-25		4-6				Botrytis cinerea(BOTRCI) (Putregaiul cenușiu)

						5		25-30		25-30		80		60-80		1-30 		30		10-30		4				Fusarium oxysporum (FUSAOX) (Fusarioza pepenelui galben)

						4–6 		20–25		18–22		85–95		60–80		0		10–15		30–60		5–8 				Colletotrichum spp. (1COLLG) (Antracnoza pepenelui galben)

						>6		25-35		>25		<40		<40		>10		10-25		<10 		0-4				Tetranychus urticae(TETRUR) (Acarianul roșu comun)

						7		25-30		>15		30-50		>70				>30		15-20						Frankliniella occidentalis (FRANOC) (Tripsul pepenelui galben)

						8-12		20-30		10-15		40-70		>70				18-29		15-20						Leptinotarsa decemlineata (Gândacul de Colorado)

						>9		20-30		>15		50-70		>70				5-18		>15						Coreus marginatus(CREUMA) (Plosnita brună a pepenelui galben)

						6-8		25-30		>10		40-70		>85		10-20		10-20		20-25		6				Bemisia tabaci (BEMITA)-Musca albă a pepenelui galben

						>6-8 		18-25		>12		50-80		40-60		0		<3-4 		<10 		<5-6				Drosophila suzukii(DROSSU) (Musca asiatică a fructelor)

		61. Castravete (Cucumis sativus)				8		 15-25°C.		10-30		60		<50						20-25 						Golovinomyces cichoracearum (ERYSCI) - făinarea salatei

						9		 20-28		10-35		>80		70-80						20-25 		6-10				Alternaria cucumerina (ALTECU) - alternarioză

						4-8		15- 20		10- 30		> 85		>50-60		0-5		>5		20-25		4-5				Sclerotinia sclerotiorum (SCLESC) - putregaiul alb

						5		25-30		25-30		80		60-80		1-30 		30		10-30		4				Fusarium oxysporum f. sp. cucumerinum (FUSACC) - ofilirea fusariană a castraveților

						5-8 		20-25		18-22		>70		30-40		0		10-20 		20-40 		5-7 				Cladosporium cucumerinum (CLADCU) - cladosporioza

						4–6 		20–25		18–22		85–95		60–80		0		10–15		30–60		5–8 				Colletotrichum orbiculare (COLLLA) - antracnoza

						5		25-30		25-30		80		60-80		1-30 		30		10-30		4				Fusarium oxysporum (FUSAOX) - fusarioza tomatelor

						6-8		 20-35		<15 		>80		>80		0		0		20-25						Pythium ultimum (PYTHUL) - căderea plăntuțelor sau putrezirea coletului

						7-8		18-25 		20-25		60-70 		65-75 		5-10		10-20 		10-15 		6-10				Lygus rugulipennis (LYGURU) - ploșnița de câmp sau ploșnița de fâneață

						>6		15 -25		15-20		60-80		50-70		5-20 		0-10 		10-15		4-8				Delia platura (HYLEPL) - musca plăntuțelor

						8		15-25		20-25		50-70		80		10-20 		10-20 		10 		5-6				Aulacorthum solani (AULASO) - afidul cartofului

						>6-8		 20-30.		>18		 40-70		70-80		0-5		18-29		20-25 						Acalymma vittatum (ACAYVT) - gândacul dungat

						6-10 		20-30		10-30		50-80		40-60		0		<3-4 		5-15		<5-6				Ceratitis capitate (CERTCA) - musca mediteraneeană a fructelor

						8-14		25-30		20-25		50-80		60-80		10-20 		10-20 		2-10 		6-8				Helicoverpa armigera (HELIAR) - omida fructelor

						8-14		25-30		20-25		50-80		60-80		10-20 		10-20 		2-10 		6-8				Helicoverpa punctigera (HELIPU) - omida australiană a fructelor

						>6		20-30		>15		50-70						>20 		>15 						Liriomyza bryoniae (LIRIBO) - minierul frunzelor de tomate

						>8		25-30		<15		30-50		>70		0		>30		15-20						Thrips sp. (THRISP) - tripși

		62. Dovlecei (Cucurbita pepo)				6		 15-25		>30		>90		>70		0		0		15-20 						Pseudoperonospora cubensis (Mana dovleceilor)

						8 		18-25		18-20 		75-80 		55-65		1-3 		10-20 		5-10		3-5 				Erysiphe cichoracearum (ERYSCI)(Făinarea dovleceilor)

						4-8		15-20		15-20		80-100		80-100		0-5		2-3		20-25 		4-6				Botrytis cinerea(BOTRCI) (Putregaiul cenușiu)

						4–6 		20–25		18–22		85–95		60–80		0		10–15		30–60		5–8 				Colletotrichum spp.(1COLLG) (Antracnoza dovleceilor)

						5		25-30		25-30		80		60-80		1-30 		30		10-30		4				Fusarium oxysporum (FUSAOX)  (Fusarioza dovleceilor)

						>6		25-35		>25		<40		<40		>10		10-25		<10 		0-4				Tetranychus urticae (Acarianul roșu comun)

						7		25-30		>15		30-50		<70				>30 		15-20		4				Frankliniella occidentalis (FRANOC) (Tripsul dovleceilor)

						>8		20-30		10-15		40-70		>70		0		0		15-20						Leptinotarsa decemlineata (Gândacul de Colorado)

						6-8		25-30		>10		40-70		>85		10-20		10-20		20-25		6				Bemisia tabaci (BEMITA)-Musca albă

						>9		20-30		>15		50-70		>70				5-18		>15						Coreus marginatus(CREUMA)
 (Plosnita brună)

						>6-8 		18-25		>12		50-80		40-60		0		<3-4 		<10 		<5-6				Drosophila suzukii(DROSSU)(Musca asiatică a fructelor)

		VERDEȚURI

		63. Spanac (Spinacia oleracea)				8 		18-25		18-20 		75-80 		55-65		1-3 		10-20 		5-10		3-5 				Erysiphe cichoracearum (ERYSCI)(Făinarea spanacului)

						4 		18-22 		18-22 		80-85 		60-70 		5-10 		10-20 		5-20 		6-7 				Peronospora farinosa (PEROFA) (Mana spanacului)

						8		20		18		80		82		0 		3		9		5				Septoria sp (SEPTSP)  (Septorioza spanacului)

						4-8		15-20		15-20		80-100		80-100		0-5		0		20-25		4-6				Botrytis cinerea (BOTRCI)(Putregaiul cenușiu)

						7		20-30		>15		65		40		0		18-29		15-20		4				Frankliniella occidentalis (FRANOC) (Tripsul spanacului)

						>6		25-30		>25		<40		<40		>10		10-25		<10		0-4				Tetranychus urticae(TETRUR) (Acarianul roșu comun)

						6-8		20-25		20-25		50-80		50-70 		10-20		5-15 		5-10 		4-6 				Aphis fabae  (APHIFA)(Afidele spanacului)

						6-8		20-30		15-22		50-70		50-70		<10		<5		5-15		2-5				Parthenolecanium corni (LECACO) păduchele fals țestos al prunului

		64. Lăptuca (salată
verde) (Lactuca sativa)				8 		18-25		18-20 		75-80 		55-65		1-3 		10-20 		5-10		3-5 				Erysiphe cichoracearum (ERYSCI) (Făinarea salatei)

						>6		 15-25		25- 30		>90		>70		0		0		15-20 		3				Bremia lactucae (BREMLA)-Mana salatei

						8		20		18		80		82		0 		3		9		5				Septoria lactucae(SEPTLA)  (Septorioza salatei)

						4-8		15-20		15-20		80-100		80-100		0-5		10-30		20-25		4-6				Botrytis cinerea (BOTRCI)(Putregaiul cenușiu)

						4-8		15- 20		10- 30		> 85		>50-60		0-5		>5		20-25		4-5				Sclerotinia sclerotiorum (SCLESC) - putregaiul alb

						7		22		18		65		40		0		18-29		8		4				Frankliniella occidentalis (FRANOC) (Tripsul salatei)

						>6		25-35		>25		<40		<40		>10		10-25		<10 		0-4				Tetranychus urticae(TETRUR)(Acarianul roșu comun)

						6-8		20-25		20-25		50-80		50-70 		10-20		5-15 		5-10 		4-6 				Aphis spp. (1APHIG)(Aphids salatei)

						6-8		18-25		15-22		50-70		50-70		<10		<5 		5-15 		2-5 				Parthenolecanium corni (LECACO) păduchele fals țestos al prunului
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