
HAL Id: hal-01851780
https://hal.science/hal-01851780v1

Submitted on 30 Jul 2018

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Indicators of nitrogen status for ornamental woody
plants

Sabine Demotes-Mainard, Rachid Boumaza, Sylvie Meyer, Zoran Cerovic

To cite this version:
Sabine Demotes-Mainard, Rachid Boumaza, Sylvie Meyer, Zoran Cerovic. Indicators of nitrogen
status for ornamental woody plants. First Symposium on Horticulture in Europe, Feb 2008, Vienna,
Austria. International Society for Horticultural Science (ISHS), Book of Abstracts (Symposium on
Horticulture in Europe), 336 p., 2008, Book of Abstracts (Symposium on Horticulture in Europe).
�hal-01851780�

https://hal.science/hal-01851780v1
https://hal.archives-ouvertes.fr


S. Demotes-Mainard1, R. Boumaza1, S. Meyer2, Z.G. Cerovic2

• Indicators of plant nitrogen (N) status adapted to woody ornamental plants are 

essential to adjust fertilization to plant N demand in ornamental plant nurseries. 

• N supply influences the synthesis of both proteins and polyphenols, because 

their biosynthetic pathways share a common precursor.

1 : UMR A_462 SAGAH INRA / INH / Université d’Angers, Beaucouzé, France.

2 : ESE, UMR8079 CNRS / Université Paris 11, Orsay, France

Introduction

Conclusion

Indicators of nitrogen status for ornamental 

woody plants

First Symposium on Horticulture in Europe, February 17-20 2008, Vienna, Austria

Material and methods

• One year old plants of Lagerstroemia indica, Callicarpa bodinieri and Viburnum tinus were grown outdoors in containers.

• They received high (105 mg. l-1) or low (4 mg. l-1) levels of nitrogen in June and July 2002.

• EPhen content was recorded weekly by fluorescence and Chl content by transmittance, with DualexTM and SPAD-502 leaf-clip meters, 

respectively, on young expanded leaves exposed to direct sunlight. Chemical analyses of shoot and leaf N contents were performed

regularly.

Results

Objective

To test if optical measurements of 

- epidermal polyphenol (EPhen) content

- chlorophyll (Chl) content 

- the Chl / EPhen ratio 

could be used as N status indicators for woody 

deciduous and evergreen ornamental plants.

This work has been published as : Demotes-Mainard et al., 2007, 

Indicators of nitrogen status for ornamental woody plants based on optical 

measurements of leaf epidermal polyphenol and chlorophyll contents, 

Scientia Hort. 115, 377-385.

• Nm of young expanded leaves exposed to direct sunlight correlated well with shoot N content in the 3 

species (Tab. 1).

• Nm differentiated the treatments several weeks before shoot growth was reduced in the 3 species.

1) Mass-based leaf N content (Nm)

Nm was used as an index of plant N status.

2) Dualex values and SPAD/Dualex ratio

• Dualex values and SPAD/Dualex ratio 

differentiated the N treatments early, and this 

response lasted over time in the 3 species.

• Dualex values and SPAD/Dualex ratio were 

highly correlated with Nm in the 3 species 

(Tab.1).

Y vs X relationships Lagerstroemia Callicarpa Viburnum

Nm vs shoot N 0.94 ***(1) 0.88 *** 0.94 ***

Nm vs Dualex values -0.92 *** -0.70 *** -0.92 ***

Nm vs (SPAD/Dualex ratio) 0.92 *** 0.65 ** 0.68 **

Nm vs SPAD values 0.85 *** 0.44 ** -0.31 *

(1) Significance: *P<0.05, **P<0.01, ***P<0.001.

3) SPAD values

• SPAD values differentiated the N treatments early. This 

response lasted over time in Lagerstroemia and 

Callicarpa, but was inconsistent in Viburnum. 

• SPAD values were positively correlated with Nm in 

Lagerstroemia and Callicarpa, but not in Viburnum

(Tab.1).

• The particular response of Viburnum was due to large 

variations in leaf mass per area that compensated for 

variations of mass-based chlorophyll content.

Dualex measurements and SPAD/Dualex ratio could be used as N indicators in the three species (early diagnosis, high sensitivity,

consistency of the response over time), whereas SPAD measurements were only adapted to Lagerstroemia and Callicarpa.

Tab. 1. Correlation coefficients (r) for relationships between mass-based leaf N content (Nm), shoot N content and optical measurements

Lagerstroemia

Viburnum

Callicarpa


