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Project started in 2019 and is partially funded by:

* Predicting yield and harvest dates of vining peas is difficult
* Optimal harvest window is narrow & timeliness is key
* Heavy reliance on accumulated heat units (AHU)

* Physiology-based forecasting requires in-person field sampling

Objective: development of a forecasting system for vining pea maturity
& yield, with a focus on and
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Source: https://www.esa.int/Applications/Observing_the_Earth/Copernicus/Earth_from_Space_UK_heatwave



PGRO vining pea trials
1985 - 2021

Decrease of approximately
21 days between drilling
and harvest (TR 100) from
1985-2021



At the same time, total
accumulated heat units
(AHU) building up between
drilling and harvest has
decreased.

Heat-based prediction
methods are increasingly
unreliable as a primary
measure of crop maturity.



Machine learning is a flexible, robust forecasting method which takes into
account the many complex variables which affect pea crops.

* Complex problems with many interacting factors
* Interactions are not necessarily linear by themselves

* Not a process-based/ physiological model

Could we model crop development and minimise field Earliest estimated
sampling prior to harvest? sampling date
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Model components- how are forecasts generated?

Canopy

Crop Data Spatial Data Reflectance

Drilling & flowering
Variety
Target TR

Field location Multispectral
Soil properties reflectance data

Data collected for over 17,000 individual crops between 2001 and 2022.

Models updated annually to incorporate new data.



Crops reflect different amounts of each waveband at different growth
stages and stages of canopy closure.

Canopy reflectance can detect plant pigments (e.g. chlorophyll) and
water content, as well as structural differences.

All give an indication of crop health, development, and



Sentinel-2

ESA’s Copernicus Programme
Satellite flyovers every 2-3 days
Images & raw reflectance data

Data collected at a 10m resolution:
satisfactory for field-scale forecasting

Bulk data for hundreds of crops at once



Historic weather data for a 20km network of
locations sourced from OpenWeather
(2001- present)

Derived from Met Office weather station data

Recorded data and daily weather forecasts
automatically incorporated into prediction models
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Data from around full-flowering is the most
informative for forecasting in pea crops.

Where ‘full-flowering’ = the date on which
every plant has at least 1 open flower

Around BBCH growth stage 61
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PGRO aims to expand the services it offers processors & growers of
vining peas through development a web app for crop forecasting

* Access to the prediction models online

* Management tool throughout the vining pea season

Field_1 Avola 1 28/03/22  31/05/22 100
Field_2  Ambler 2 10/04/22  07/06/22 100
Field_3  Ambler 2 16/04/22  08/06/22 100
Field_4 Avola 1 15/04/22  04/06/22 100
Field_5 Terrain 15 30/05/22  01/06/22 100
Field_6  Ashton 9 10/04/22  15/06/22 100

Field_7  Ashton 9 26/04/22  24/06/22 100
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Make decisions with greater certainty based on forecasted sampling
windows, harvest dates, and yields.



Nature of machine learning means a model can adapt to any data
Potential for future use in crops

Accuracy is dependent on accessibility and volume of historic data
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Contact for questions, suggestions & feedback:

leah@pgro.org






