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SEDIMENT TREATMENT

Once a week, for three 
months, sediments 
were  mechanically 

turned to:

✓homogenize the substrate
✓promote aeration
✓promote biological activity 
✓reduce the organic contamination

MONITORING
Physical, biochemical and toxicological analysis 
➢ 3 samples(1 m2) at monthly intervals
➢ 10 sub-samples

LANDFARMING
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MATERIALS AND METHODS
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STARTING MATERIAL:
cherry laurel rooted cuttings, cultivar ‘Novìta’ 

Typical and widely used evergreen ornamental and barrier 

plant (hedge),  with a very fast growing and plant development.

Nowadays, P. laurocerasus is recognised as one of the most 

commercially important ornamental plant species for the 

Italian nursery sector. 
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EXPERIMENTAL DESIGN:
Totally 336 laurel semi-hardwood cuttings were planted in 8.5-L pots:
4 pots for each combination of ‘substrate x water regime’ (each one
consisting in 2 cuttings), replicated 3 times.

EXPERIMENT PERIOD:
Laurel cuttings were planted at the Azienda Agricola Franceschini (Pescia, 
Italy) on 08/06/2020 in a greenhouse. The experimental test has been 
concluded on 31st March 2021.

SUBSTRATE MIXTURES:
LMix 1: 100% PBS (control) LMix 2: 75% PBS, 25% TS (v/v)
LMix 3: 50% PBS, 50% TS (v/v) LMix 4: 75% CFBS, 25% TS (v/v)
LMix 5: 50% CFBS, 50% TS (v/v) LMix 6: 75% WFBS, 25% TS (v/v)
LMix 7: 50% WFBS, 50% TS (v/v)
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Non-destructive analysis
• Plant mortality (number; percentage)
• Base stem diameter
• Maximum plant height
• Number of vegetative sprouts
• Length of primary vegetative shoot
• Number of fully expanded leaves on primary vegetative shoot
• Leaf blade colour (L. a. b coordinates) and Chroma index (a2 + b2)1/2

• Photosynthetic activity by CIRAS-2

Destructive analysis
• Leaf area
• Chlorophyll content
• Fresh and dry weight of the whole plant
• Fresh and dry weight of stem (aerial part)
• Fresh and dry weight of root system
• Malondialdehyde (MDA) analysis for oxidative stress
• Heavy metal analysis (on going)

DATA COLLECTION
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(UNI EN ISO 3696)
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Legend: BSD = Base stem diameter; MPH = Maximum plant height; NVS = Number of vegetative sprouts; LVS = Length of vegetative sprouts; 
NEL = Number of fully expanded leaves on vegetative sprouts

Significance of single and combined effects of factors for the studied parameters (2020)

ns = non-significant
* significant for p < 0.05
** significant for p < 0.01

Mean separation within 
columns by Duncan’s multiple 
range test (p < 0.01)

RESULTS



PRODUCTION 2020-2021



LEAF BLADE COLOUR AND CHROMA INDEX 
AUGUST 2020



PLANT DRY WEIGHT  (DW) AND TOTAL LEAF AREA (APRIL 2021)



Range of lipid peroxidation by measuring malondialdehyde 
(MDA) concentration and of chlorophylls (a = Chla, b = Chlb, Total 
= ChlTot) and carotenoids content by spectrophotometer  (2020)

MDA:  0.3 - 0.4 mM/g DW

Chla : 1.6 - 2.2 µg/mg FW

Chlb : 0.8 - 1.0 µg/mg FW

ChlTot : 2.4 - 3.1 µg/mg FW

Carotenoids: 0.3 - 0.6 µg/mg FW



ESTIMATION OF HEAVY METALS IN LAUREL LEAVES (mg kg -1 dw) 
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ESTIMATION OF NUTRIENTS IN LAUREL LEAVES (g kg -1 dw) 
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CONCLUSIONS
➢ All the sediment-based media mixtures showed physicochemical parameters and 

heavy metal content in line with the Italian regulation for agronomic substrate for 

mixed growing media (D.L. 75/2010), with the only exception of total organic 

carbon in substrate LMix 3. 

➢ Finding regarding nutritional elements highlighted the potential suitability of the 

sediment as an agronomic substrate.

➢ Results evidenced the possible relocation of phytoremediated sediments for the 

cultivation of laurel by rooted cuttings in agreement with the principles of circular 

economy. In fact, laurel plants grew well in all tested substrates, except for those 

containing 50-75% of wood fiber matrix.

➢ Reasons for bad testing performance might result from the physical properties of 

wood fiber substrate.

➢ Although sediment-based substrates were rich in zinc, this element was found at 

very low concentrations in plants.
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Thank you for your attention!


