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Disclaimer

While the Agriculture and Horticulture Development Board seeks to ensure that the information
contained within this document is accurate at the time of printing, no warranty is given in
respect thereof and, to the maximum extent permitted by law the Agriculture and Horticulture
Development Board accepts no liability for loss, damage or injury howsoever caused
(including that caused by negligence) or suffered directly or indirectly in relation to information
and opinions contained in or omitted from this document.

©Agriculture and Horticulture Development Board 2015. No part of this publication may be
reproduced in any material form (including by photocopy or storage in any medium by
electronic mean) or any copy or adaptation stored, published or distributed (by physical,
electronic or other means) without prior permission in writing of the Agriculture and Horticulture
Development Board, other than by reproduction in an unmodified form for the sole purpose of
use as an information resource when the Agriculture and Horticulture Development Board or
AHDB Horticulture is clearly acknowledged as the source, or in accordance with the provisions
of the Copyright, Designs and Patents Act 1988. All rights reserved.

The results and conclusions in this report may be based on an investigation conducted over
one year. Therefore, care must be taken with the interpretation of the results.

Use of pesticides

Only officially approved pesticides may be used in the UK. Approvals are normally granted
only in relation to individual products and for specified uses. It is an offence to use non-
approved products or to use approved products in a manner that does not comply with the
statutory conditions of use, except where the crop or situation is the subject of an off-label
extension of use.

Before using all pesticides check the approval status and conditions of use.
Read the label before use: use pesticides safely.

Further information

If you would like a copy of this report, please email the AHDB Horticulture office
(hort.info.@ahdb.org.uk), quoting your AHDB Horticulture number, alternatively contact AHDB
Horticulture at the address below.

AHDB Horticulture,
AHDB

Stoneleigh Park
Kenilworth
Warwickshire

CV8 2TL

Tel — 0247 669 2051

AHDB Horticulture is a Division of the Agriculture and Horticulture Development Board.

© Agriculture and Horticulture Development Board 2015. All rights reserved.
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GROWER SUMMARY 1

Light spectrum and plant stress.

Headline

Blue light stresses plants more than red or green light. Altering the light spectrum could
improve plant growth rates by reducing stress or improving stress tolerance; this could reduce

the time required to harden off plants prior to transplanting.

Background

To prevent leaf scorching, plants generally need to be hardened off when they are moved from
a protected environment to a field setting. Scorch can be caused by several factors, one of
which is light stress (photoinhibition). Plants acclimate to the amount of light they receive; this
allows them to photosynthesize at maximum efficiency in a given environment. Part of the
acclimation process involves increasing the rate of repair of photoinhibition to match the rate
of photoinhibition occurring in the plant. If exposed to a sudden increase in light level, plants
may be unable to use all the light for photosynthesis. The excess light energy may then cause
photoinhibition and lead to scorching. A sudden decrease in temperature can also cause the
same effect because photosynthesis occurs more slowly in lower temperatures.

Different colours of light can result in different amounts of stress. UV light in particular can
cause extensive damage when plants are moved outdoors as many covering materials (glass
and polythene covers) filter UV light. Plants produce protective pigments on exposure to UV
light, but leaves will be damaged if exposure is high before sufficient concentrations of these

pigments can be produced.

It is possible to select the colour of light to meet the needs of plants using LEDs. It should,
therefore, be possible to select a light spectrum than can reduce light stress and maximise
photosynthetic efficiency. Alternatively, a light spectrum could be selected that stresses plants
in a controlled manner to help the hardening off process or encourage the synthesis a
secondary metabolites such as anthocyanin (the pigment that turns leaves red). A necessary
first step in determining the feasibility of these approaches is the determination of the amount
of light stress caused by different colours of commercially available LED light. This experiment
was performed during a one week visit to Prof Carl-Otto Ottosen’s laboratory at Aarhus

University, Denmark.
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Summary

Experiments were performed to assess how rapidly blue, green, and red light from LED lighting
systems cause photoinhibition. To do this, plants were treated with lincomycin, a chemical
that prevents plants from repairing the damage caused by light stress. Leaves were then
exposed to LED light of different colours and the rate of damage tracked through time. The
amount of photoinhibition was measured using a chlorophyll fluorimeter. This instrument
measures a parameter referred to as FJ/Fn. When this value is close to 0.84, no
photoinhibition has occurred. Values decrease towards zero as photoinhibition occurs.
Photoinhibition was found to be greatest when plants were exposed to blue LED light and least
when exposed to green LED light. The experiment also assessed the gradient of
photoinhibition that occurs between the upper and lower surface of leaves. Light intensity
decreases as it passes through a leaf, and more damage should therefore occur near the
upper surface. As expected, more damage occurred near the upper surface of the leaves
where the light intensity was greatest. The difference between the damage occurring between
the upper and lower leaf surfaces was strongly influenced by light colour. The difference was
greatest for blue light and least for green light, as would be expected given the greater leaf
penetrance of green light.

Financial Benefits

It is not possible, as this stage, to assess the potential financial implications of this research.
This work would be expected to help the ongoing development of a lighting spectrum designed
to maximise plant growth rates and/or to assist the hardening off process.

Action Points

It is too early in this program of research to make recommendations for best practice in use of

light spectrum manipulation for improving stress tolerance.
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