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BACKGROUND

AIM OF THE WORK

EXPERIMENTAL DESIGN
Amongst abiotic stressors, excess light intensity is one of the less studied, especially 
for biostimulant contribution in mitigating its adverse effects on crops. Light excess 
leads to oxidative stress and imbalance in photosynthesis redox reactions, thus 
compromising plant growth (1). High light stress severity relies upon duration and 
intensity of light exposure.

In order to understand ERANTHIS potential role in mitigating light stress, a multidisciplinary approach was adopted to monitor whether ERANTHIS treatment modified 
lettuce stress and recovery responses to chronical moderate high light stress.

Modified from Roeber et al., 2020 and Szymańska et al., 2017
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BIOMETRIC, BIOCHEMICAL AND BIOMOLECULAR PARAMETERS CONFIRMED 
HIGH LIGHT STRESSOCCURRENCE, DESPITE ITS MODERATE INTENSITY

ERANTHIS REDUCES LEAF OXIDATIVE STRESS UNDER HIGH LIGHT STRESS 
AND ITS RELIEF

BIOSTIMULANT APPLICATION DIFFERENTLY MODULATE ASCORBATE 
ACCUMULATION AND apx TRASCRIPTION UNDER HIGH LIGHT STRESS 

ERANTHIS MANTAINS HIGHER ANTHOCYANIN LEAF CONTENT AT STRESS RELIEF

ERANTHIS APPLICATION REDUCES NON PHOTOCHEMICAL-QUENCING AFTER 12 DAYS 
OF HIGH LIGHT STRESS

BIOSTIMULANT APPLICATION REDUCES STOMATAL CLOSURE  AFTER 12 DAYS 
OF HIGH LIGHT STRESS
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Figure 1: Specific leaf area (a), leaf antochyanin level (b)  and phot2 relative expression (c) at the end of the stress phasE.
Data are expressed as means ± SD. Asterisks denote statistically (P < 0.05) differences according to t-test.

Figure 4: MDA leaf level at the end of high light stress (a) and its relief (b). Data are expressed as means ± SD. Different letters refers to 
two way ANOVA followed by Tukey’s test(P < 0.05).

Figure 5: Reduced ascorbate quantitity and percentage in leaf at the end of the stress phase. Data are expressed as means ± SD. 
Different letters refers to two way ANOVA followed by Tukey’s test (P < 0.05). 

Figure 6: Apx expression at the end of the stress phase. Asterisks denote statistically (P < 0.05) differences according to two-way ANOVA 
followed by Tukey’s test (P < 0.05).

Figure 7: Leaf antochyanin level at high light stress relief. Data are expressed as means ± SD. Different letters denote statistically (P < 0.05) 
differences according to two way ANOVA, followed by Tukey’s test. 

Figure 3: Stomatal conductance during high light stress and its relief. Data are expressed as means ± SD . Rectangular squares refers to Untreated control (grey) 
and ERANTHIS (yellow) values.*= significant statistical difference between the stress treatment and its relative control at the same time point (P < 0.05, t test).   

Figure 2: Non potochemical quencing (NPQ) during high light stress and its relief.  Data are expressed as means ± SD. Rectangular squares refers to Untreated 
control (grey) and ERANTHIS (yellow) values.*= significant statistical difference between the stress treatment and its relative control at the same time point (P < 0.05, t test). 

qPCR on light 
stress induced 

genes

Spectrophotometric 
assays on light stress 

target molecules

2 ml/l ERANTHIS

450 µmol m2 sec-1

-2

-2

-2

-2

-2

-1

-1

-1

-1

-1

0

0

0

0

0

2

2

2

2

2

4

4

4

4

4

7

7

7

7

7

11

11

11

11

11

14

14

14

14

14

17

17

17

17

17

13

13

13

13

13

16

16

16

16

16

19

19

19

19

19

1

1

1

1

1

3

3

3

3

3

6

6

6

6

6

10

10

10

10

10

12

12

12

12

12

15

15

15

15

15

18

18

18

18

18

5

5

5

5

5

9

9

9

9

9

8

8

8

8

8

1. Untreated Control

2. ERANTHIS

4. ERANTHIS stressed

3. Stressed

Time (days from stress start)

Time (days from stress start)

Time (days from stress start)

Time (days from stress start)

Time (days from stress start)

BBCH14

Biometrics

Physiology

Biochemical and biomolecular analysis

Stress

Stress

Stress

Recovery

Recovery

Recovery

Physiologhy BIOMOLECULAR
ANALYSIS

BIOCHEMICAL
ANALYSIS

cm
2  

g-1

600

500

400

300

200

100

0

Untreated control

Specific leaf area

*

Stressed

(a)

m
g 

cy
an

id
in

s 
g-1

 D
W

0,5

0,4

0,3

0,2

0,1

0

Untreated control

Total leaf anthocyanins

*

Stressed

(b)

Fo
ld

 c
ha

ng
e

2,5

2

1,5

1

0,5

0

Untreated control

*

Stressed

(c)

phot2 relative expression Stress

-2 -1 0 2 4 7 11 14 1713 16 191 3 6 10 12 15 185 98

0

0,1

0,2

0,3

0,4

0,5

0,6

0,7
Stress

Stomatal conductance

Time (days)

gs
 (m

ol
 m

-2
s-1

)

Recovery

*

Stressed

ERANTHIS Stressed

Stressed

ERANTHIS Stressed

-2 -1 0 2 4 7 11 14 1713 16 191 3 6 10 12 15 185 98

0

0,5

1

1,5

2

2,5
Stress

Non photochemical quencing

Time (days)

N
PQ

Recovery

*

nm
ol

 g
-1
 F

W

3

2,5

2

1,5

1

0,5

0

Untreated control Stressed

MDA leaf level

ERANTHIS ERANTHIS stressed

(a)

B
B

AB
AB

Stress

nm
ol

 g
-1
 F

W

3

2,5

2

1,5

1

0,5

0

Untreated control Stressed

MDA leaf level

ERANTHIS ERANTHIS stressed

(b)

B B

AB

AB

Recovery

2,5

2

1,5

1

0,5

0

0,6

0,5

0,4

0,3

0,2

0,1

0

Untreated control

Untreated control

Stressed

Stressed

apx relative expression

Total leaf anthocyanins

ERANTHIS

ERANTHIS

ERANTHIS stressed

ERANTHIS stressed

(b)

(b)

B

B

B

B

C

B

A

A

Stress

Recovery

µm
ol

 g
-1
 F

W

9

8

7

6

5

4

3

2

1

0

Untreated control Stressed

Reduced ascorbate 
leaf quantity

ERANTHIS ERANTHIS stressed

(a)

B
B

A

A

Stress

25

20

15

10

5

0

Untreated control Stressed

% reduced ascorbate 
on total ascorbate

ERANTHIS ERANTHIS stressed

(b)

C
C

A

B

Stress

Fo
ls

 c
ha

ng
e

m
g 

cy
an

id
in

s 
eq

 g
-1
 D

W

C
O

N
C

L
U

S
IO

N

ERANTHIS seems to mitigate high light effects on lettuce :

• It reduces high light stress damages by preventing oxidative damage 
   by non-enzymatic scavenging

•  It enhances high light stress prevention by inducing an higher anthocyanin      
   accumulation
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