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Stress causes major yield losses
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Major abiotic stress factors
affecting crops

— radiation
Abiotic stress:

caused by environmental
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The effect of temperature on major
physiological processes of plants
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Abiotic Stress - Plant Responses and Applications in Agriculture



Temperature stress and water relations

irrigation experiment
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Temperature and partitioning

Effects of soil temperature on root development

potato

REF: Sattelmacher et al., 1990

e optimum for root development : 15 to 20C
e optimum for shoot development: 20 to 25C
e optimum for stolon development: 20 to 25C
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Plant Growth Rate

Temperature stress and reproductive development
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Heat waves and greenhouse tomato

2019

Normal Temperature Heat stress



Temperature stress and anther development

tomato

standard temp

Bita and Gerats,
2013 FIPS
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Temperature stress and microspore development
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Reduced fertility -> the male reproductive system
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Impact on meiosis?

meiotic flower bud

26-280C or 30-320C
12,24, 36,72 h

analyse at O,
12, 24, 36h
after
treatment



Impact of heat on meiosis: unreduced spore formation

... 12 h later

... 24 h later

... 36 h later

=> defect in cytokinesis

24hour
at 30-
32C




Meiosis defects depend on the heat stress level
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Drought stress

wet dry
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Osmotic adjustment

Osmotic adjusment (OA) is a
plant adaptation strategy to
dehydration.

OA sustains crop vyield under
drought stress.

OA is a slow process, adapting to
slow drought conditions

OA: sustains turgor, relative
water content (RWC) and
stomatal conductance at low
leaf water potential

OA : ie. the production of amino
acids such as proline, but also
accumulation of e.g. K*
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Mitigation of heat and drought stress

Prevent damage Enhance recovery

=> Prevention is better than cure!



Example 1: Ca?*
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Example 1: Ca?*
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Example 2: Silicon Si
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Example 3: Salicylic acid SA

One of the first plant responses to drought and heat stress involves the

production of reactive oxygen species (ROS) and reactive nitrogen species (RNS)

High light
Salinity
Drought

Temperature

Pathogens
MAMPs | _—7 -
Ozone ROS
UV-B /
\ Apoplast \
{NADPH ox}
(
ED
),
Mitochondria
A /
GSHIGSSG GSH/GSSG
1
\_

Chloroplasts

~N

Transcriptional
reprograming

Programmed
Cell Death

Stomata
Closure

Herrera-Vasquez et
al., 2015, FIPS



Example 4: Abscisic acid ABA
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Phosphonamide pyrabactin analogs
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Stomatal conductance : Arabidopsis
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=> pyrabactin analogs selectively modulate different plant responses



Example 5: Auxin rescues heat induced infertility

barley

Control temp. High temp. + mock + |AA (105M)

Sakata et al., PNAS, 2010



Example 6: inducers of the immune response

Compounds or treatments that strengthen the plant
Immune system

— Vitamins

— Chitin and chitosan

— Beneficial bacterial or fungi

— Oligogalacturonides

— Volatile organic compounds

— Beta-amino butyric acid (BABA)

Non-toxic
Without compromising plant growth and yield!
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THE BIO2BIO CONCEPT
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=> new project : BioSUNmulant, investigting the valorisation of sunflower waste



The bio2bio database

Fertility of Arabidopsis (Geelen)

Measure Names

Extract

- Percentage of normal size pollen weighted

. Surface area per seed weighted

. Seed amount per silique weighted

. Silique Length weighted
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Selection of plant extracts with biostimulant/biopesticide activity
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Biostimulant event in Ghent, Belgium: 13 May 2020
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* Organized by CropFit
» Stakeholders of biostimulants and
biopesticides

* Bio2bio
* BioSUNmulant project
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